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PREFACE. 



This Fifth Book of Lessons has been compiled 
as a portion of the plan of progressive Lessons, 
partially developed in the preceding Books. Its 
object is to carry forward the Instruction of the 
more advanced Pupils, into subjects which had 
been but briefly noticed, or altogether omitted 
in the former Numbers of the Series. In this 
new edition the modem history has been enlarged ; 
a section on Chemistry has been added, togetlier 
with several Poetical exti^^cts. 
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FIFTH BOOK. 



SECTION I. 

PHYSICAL GEOGRAPHY AND GEOLOGY. 



ROTUNDITY OF THE EARTH. 




A GREAT variety of appearances, both on the surface 
of the earth, and in the heavens, prove conclumvely, 
that the earth is^a spherical or round body.— 1. When 
we stand on the sea-shore, while the sea is perfectly 
calm, we perceive that the surface of the water is not 
quite plane, but convex or rounded ; and if we are on 
the side of an arm of the sea, and, with our eyes near 
the water, look towards the opposite coast, we plainly 
see the water elevated between our eyes and the shore, 
so as to prevent our seeing the land near the edge of 
the water. — 2. When an object is seen at a distance 
, upon the sur&ce of the earth, a part of its base is hid 

B 
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from the view. As the distance is lessened, a greater 
portion of the object becomes visible, and, when 
brought suScijentl^ near, the wboie of it is seen. If, 
on the other hdnd,'the distance' is increased, the visible 
part of the body is continually diminished, and at last 
the object entirely disappears. Every person who has 
paid the slightest attention to the manner in which 
mountains, towers, and ships begin to appear and dis- 
appear, must be familiar with these fiicts.-— 3. Magellan, 
Drake, Anson, and other navigators, by holding an 
easterly or westerly cou^ve, at last arrived at the point 
of their depatture. They, thus sailed upon a line, which, 
in one revolution, returned intoitself, ending where it 
began; and, therefore, the surface on which it was 
described, must be a sphere, or must resemble a sphere. 
This was further confirmed by the voyages of Captain 
Cook towards the south pole, from which it appeared 
that the course round the earth gradually diminished 
as it approached the, pole. — 4. When we travel a con- 
siderable distance from north to south, or from south to 
north, a number of new stars successively appear in the 
heavens, in the quarter to which we are advancing, 
and many of those in the opposite quarter, gradually 
disappear, which would not happen if the earth were a 
plane in that direction. — 5. All these proofs are con- 
firmed and illustrated by eclipses of the moon, which 
present an ocular demonstration of the earth's rotundity. 
An eclipse of the moon is caused by the intervention of 
the body of the earth between the sun and the moon ; 
in which ease, the shadow of the earth falls upon the 
moon. This sh^w is fouisd in all cases, and in every 
position. i>f the earth» f^.be.of a circular figure ; which 
inooi^trovfertibly proves, that the whole mass of land 
and w«ter, of vrhioh the eactb is coii^posed, is nearly of 
a globular |9mi» . 

. It Hiay be ol^^^Qted thiit t^e ^Artb c^not he of a 
spherical ibrm, as its surfiuse presents the most irregular 
;appeaF^ce«a k^ng in innuiperabLe places elevated into 
jOLiMiBtaiiiB, .pr . qe^es^e^ intp vfvUeys. But these 
4r4'^ulArtties \^e^, no j^eater proportion to its whole 
bijJk .tfanui ft f<^w giwif Qf afUQ4 to a common terrestrial 
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glbbe^ the faigJiest mountains on its sarface being Httle 
more than the two thousandth ptlrt of its ' diameter* 
S^me of .the moantains on the surfiuse of the nooo are 
higher than those on the earth, and yet that body 
appears, both to the naked eye, and through a telescope, 
of a spherical figure. Equally fUtik is the objection, 
which has been improperly and ignorautly drawn from 
the expvessions occasionally io be met with in the 
Bihie. The obgect of 'the inspired writers who used 
these expressions, was not to advance a true system of 
natusal philosophy, or to correct the popular errors of 
the day, in matters of mere science, but to illustrate or 
enforce seme precept or doctrine, or to record the 
occurrence of s«me remarkaMe event, which could not 
have been done intelligibly but by adopting expressions 
in agreement with .the opinions of the age. 
^ On the knowledge of the spherical figure of the earth, 
the art .of navigation in la gveat measure depends ; and 
all the voyages .of discovery, wbioh have been made in 
later years, weve undertaken in consequence of the 
knowledge of this fact. Had mankind remained unac- 
q^nted with this, discovery, the circumnavigati(Hi of 
Uie globe wouM never have been iattempted — vast por^ 
tions :of tfaie woiid would have remained unknown hnd 
unexplored-^no . jpegular antercourse would have been 
maintained . betwem the vanious tribes of the human 
race — and, consequently,, the blessings of Divine Reve<» 
lation could never hao^e been communicated to the 
4preater part of the Gentile world. 



GENERAL VIEW OF THE GLOBE. 

In looking over ai map of thQ world, it is seeu at 
once that the surface coiKsists of various spaces of land) 
sucroutided by aa ^teu^ive. field of water caUed the 
sea or ocean. . Of these spaces of land, two are of vast 
extent^ and on thi^ aoeo^pt.lire termed contineats. 
The laiiger pf jfches^ jc^tioeiits includi^ t}^ tfar^e 
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divisions of Europe, Asia, and Africa, and is dis- 
tinguished by the title of the Old World, from its 
having, till the discovery of America by Columbus, in 
the year 1492, been the only part of the globe with 
the existence of which Europeans were acouainted. 
The other, which includes North and South America, 
IS named the New World. 

^The general direction of the land in the two con- 
tinents is entirely different In America, it is from 
pole to pole : in the Old World, it is from south-west 
to north-east; and if we keep Africa out of view, it is 
almost parallel to the equator. The longest straight 
line that can be drawn on the old continent commences 
on the western coast of Africa, from about Cape Verd, 
and extends to Behring's Strait in the north-east of 
Asia. It is about 1 1,000 miles in length. A similar 
line, traced along the new continent, passes from the 
strait of Terra del Fuego to the northern shore of 
North America, and is nearly 9,000 miles long. In 
both continents the direction of the large peninsulas is 
similar, almost all of them running towards the south. 
This is the case with South America, California, 
Florida, Alaska, and Greenland in the New World ; 
and, in the Old, with Scandinavia, Spain, Italy, Greece, 
Africa, Arabia, Hindostan,' Malaya, Cambodia, Corea, 
and Kamtschatka. The only exceptions to this remark 
are the peninsula of Yucatan in Mexico, and that of 
Jutland in the north-west of Europe. Both of these 
are directed towards the north; but they consbt of 
plains and alluvial land, whereas the other peninsulas 
are more or less of a mountainous character. There is 
a farther resemblance between the two continents, from 
each being divided into two parts by an isthmus. But 
in the character of their outlines they differ very much; 
for while the coast of the Old World (excepting Africa) 
is broken equally on all sides by gUlfs, bays, and 
inland seas, the New World has a series of openings 
on its eastern shore only. On its western side, the 
only inlet of any magnitude ^ the gulf of California. 
• Besides the two continents, many extensive portionsi 
of land are dispersed through the ocean, particularly 

Digitized by VjOOQIC 



5 

the immense regions of New Holland, which occupy 
a space nearly as large as the whole of Europe. There 
are also the islands of New Guinea, Borneo, Mada- 
gascar, Sumatra, Japan, Great Britain, New Zealand, 
Ceylon, Iceland, Cuba, Java, and thousands of others, 
of different dimensions, scattered through the Pacific, 
the Indian, and the Atlantic Oceans, and which form 
a veiy considerable portion of the habitable regions of 
the globe. 

The ocean surrounds the earth on all sides, and 
penetrates into tlie interior parts of many countries, 
sometimes by large openings, and frequently by small 
straits. Though it is, strictly speaking, but one im- 
mense body of water, extending in various directions, 
yet different names have been appropriated to different 
portions of it' The Pacific Ocean, divided by the 
equator into North and South, is inclosed between 
America on the east, and New Holland, the islands of 
Java and Sumatra, and the continent of Asia, on the 
west : on the north, it terminates at Behring*s Strait. 
The seas of China, Japan, Okhotsk, &c. form parts of 
this ocean. The Indian Ocean lies between Africa on 
the west, and the peninsula of Malaya, with the islands 
of Sumatra. Java, &c and New Holland, on the east, 
and is bounded by Persia and Hindostan on the north. 
The Red Sea or Arabian Gulf, the Persian Gulf, and 
the Bay of Bengal, are all parts of this ocean. The 
Southern or Antarctic Ocean is bounded on the north, 
by a line drawn from Cape Horn to the Cape of Good 
Hope, thence to Van Diemen*s Land, and again by the 
south of New Zealand to Cape Horn. These three 
oceans form what may be called the great South-Eastem 
Basin, the waters of which cover nearly half the globe. 
The Atlantic i )cean commences, in the south, from a 
line drawn from Capti Horn to the Cape of Good Hope, 
and is terminated on the north by the Arctic Circle. 
It is divided iuto North and South by the equator, and 
its branches are the Mediterranean, the North Sea or 
German Ocean, the Baltic, Baffin's Bay, Hudson's 
Bay, the Gulf of Mexico, and the Caribbean Seau 
The Arctic or Northern Ocean surrounds the North* 
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Pole, and is bdunded^ en the Math, . by Ae Arctic 
Circle, and the nortkera shores of the two eontmeatB. 
The Atlantic and Arctic; Oceans may be called die 
Western Basin, which forms a dunmel between the Old 
and New Worlds. 

The Ocean, which is thus subdivided, . is spread over 
fiearly seven-tenths of the^gkibe; but it is .femarkaliie 
how unequally the land and water ave distrihoted. / If 
we compare the northern and southern hemispbefes, 
that is, the two equal- parts into which theig^be is 
divided by the equator, we shall find that, if tl^ quan- 
tity of land in the northern hemisphere.be repxesented 
by 16, the quantity in the southern will be scarcely 
equal to 5. Bufibn and some other phiiosophefs, there- 
fore, asserted that a great continent roust ezisi towasds 
the south pole, in order to counteshalaace the mass of 
famd in the northern hemisphere ; but the high southern 
latitudes hav<e as yet been found to oontain only « few 
islands. This fact, however, d<K8 not prove that thete 
is & less mass or weight of land in the southern than 
in the northern hemi^tbeve ; for it is possible that the 
land may be only rather depressed in the Jttil;h^«ild 
consiequentfy covered by the i 



MOUMtAms. 



Mountains are distributed in tarious forms and ^ises 
through every region of the globe, add serve as a sort 
of connecting band to the other portions of the earth's 
sur&ee. The largest mountain^ are generally arranged 
in immense chains, which extend, in neatly the same 
direction,' for sevleral hundreds, arid even thousands Of 
miles. The highest in the world are the Himalayas, in 
the north of Bengal, on the borders of Tibet The 
loftiest mountain in this range, is stated to be about 
27,000 feet, or a little more than five miles in peT}>e&- 
dicular height, and is visible at the distance of 9SK> 
miles* Next to the Himalayas, are the A.ndes, in 
South America, which extend more than 4,000 mil^ 
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in l^gtk, from the protinee of Quit^ ta fhe straits of 
M}|g«Ulai. Tile h^hee^ sumniSt of tbe Andes is 
Chinborazo, whieb is said to be 20,600 fieet, or nearly 
four miles, above the level of the sea. Tlie highest 
mountains in Europe are the Alps, which ran through 
S^tzerland and the north of Italy; the Pyrenees, 
which sefVarate France fh>m Spun ; and the Dofirafdd, 
which divide Norway ftom Sii^en. The most elevated 
ridges tn Asia, are the Himalaya, Taurus, Imaas, 
Caucasus, Ararat, with the UraKan, Altaian, and 
Japanese mountains ; in Africa, Mount Atfes, and the 
Mpnntains of the Moon. 

In order to obtain a connected view of the loftiest 
and most eittensive system of mountains npon the globe, 
w« must suppose oursehi^s placed m New Holland, 
with our fkce turned towards Ifhe north ; America will 
^len be on the ri^t, Asia and AlHca on the left. 
From Cape Horn to Behring's Strait, along the western 
coast of America, there is an almost nnintemipted 
range of the bighM liioiintains. From Behring's Strait 
ipan succeeds an enormous line passing in a soutik* 
westeily direction Ifti'o^gh Ai^a, leaving China and 
ffiwlMtan to the sOtfth,^ sontfewhat interrupted as it 
iLpproddies Africa, but still to be looked upon as con- 
tinning its course hi tbe mountains of Persia and Arabia 
Fefix. From Cape G^tiMs^i ii^ Africa to the Cdpe of 
€k>od Hope, dierieappears.tc^be achain which completes 
the view. The series' of mountains which we have thus 
folIolFed, is in the form of an immense irregular curve, 
which comprises within it the Pacific and Indian Oceans, 
irtth their innumeifable islands, besides a portion of 
Asia, including China, the BTrman dominions, and the 
Iiidian peninsula; It presents a steep face towards 
these oceans ; while; on the other side, the land very 
generally slop^ towards the Atlantic and Arctic 
Oceans. . 

But, though the itidst condderable elevations of the 
s^r&ce of ti^ earth are thus formed into chains, some 
toiountains are completely ihsnlated, that is, are quite 
remote froni any chaiil or gronp. Volcanos are more 
partieularly of this kind. The t6m volcano is derived 
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from Vulcan, the name which the Romans gave to 
their imaginary god of fire, and is applied to those 
mountains which send forth, from their summits or 
sides, flame, smoke, ashes, and streams of melted 
matter called lava. Upon ascending to the top of a 
mountain of this kind, there is found to be an immense 
and deep hollow, which is denominated the crat^ or 
cup. From most of the volcano^ which are not extinct, 
there b a smoke more or less frequently arising ; but 
the eruptions, which are discharges of stones, ashes, 
lava, &c. accompanied with lofty columns of fire, 
violent explosions,* and concussions of the earth, happen 
at irr^ular and sometimes very long intervals. It 
seems to be a very general rule tliat the greater the 
mass and the elevation of the mountain, the less frequent 
and more tremendous are the eruptions. Stromboli, 
the small volcano on one of the Lipari islands, is almost 
always burning ; Vesuvius has more frequent eruptions 
than Etna ; while the immense summits of the Andes, 
Cotopaxi and Tungurahua, have an eruption hardly 
once in a century. The volcanos of America, besides 
the common lava and rocks. See. cast out scorified clay, 
carbon, sulphur, and water, accompanied, in some 
instances, by fishes. The mountain of Maccaluba in 
Sicily, some hills near the town of Zaman in the 
Crimea, and a volcano whiek is situated towards ^e 
middle of the island of Java, in a plain abounding with 
salt springs, send forth eruptions of mud. 

It is remarkable that, in the Old Continent^ the prin- 
cipal chains of mountains contain no volcanos, and 
that islands and the extremities of peninsulas are alone 
th^ seats of these convulsions; while in the New 
World, the immense range which runs along the shore 
of the Pacific Ocean, possesses more volcanos than 
are to be met with in the whole of the Old Continent 
and its adjacent islands. No volcano has yet been 
dbcovered on the continent of Africa, but most of its 
groups of islands are distinguished by them. A line 
drawn round the great Pacific Ocean, so as to include 
the long range of mountains on the west of America 
the Asiatic peninsula of Kamtschatka, and the islands 
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of StimaUa and Java, will have within it by far the 
greatest aad most extenaive Tolcanic syitem on the 
globe. Fi:om Terra del Faego fihi land of fire) to 
tne pctelnaiila of Alaska, a complete series of volcanos 
may be traced. The Aleutian islands, which stretch 
ft'onf that peninsula to the opposite peninsula of Kamt- 
stchatka, possess several. On Kamtschatluu there are 
some of great violence. The islands of Japan and 
Formosa loive several ; and, beginning with Sumatra 
and. Java, they are scattered overall that immense 
archipelago, which forms so remarkable a /eature of 
tiie Pacific Ocean. In the Indian Ocean, the islands 
of St. Paul, Amsterdam, and Bourbon, have volcanos 
in action. The most formidable volcanos of the 
Mediterranean, are Etna in Sicily, and Vesuvius near 
the coast of Naples. Between these two mountains 
are the Lipari islands, all. of volcanic character. The 
Atl^uitic Ocean contains several groups of this kind ; 
Iceland hits suffered lirequently from the terrific erup- 
tions of its volcanos ; the Azores and the Canaries, 
and some of the West India islands, also experience 
the effects of subterranean fire. Ih some places, parts 
of the land which are covered by the waters of the 
ocean, are the seats of volcanos ; and it has sometimes 
happened that new islands have been formed during 
submarine eruptions. Several mountains bear evident 
marks, of having, at some very distant period, been the 
outlets of fires, and, on this account, they are called 
extinct volcanos. Altogether about 205 volcanos are 
known, including only those which have been active 
within a period to which history or tradition reaches. 



THE OCEAN. 

The vast body of water which surrounds the conti- 
nents, and is the common receptacle of their running 
waters, is indispensably necessary to the support of 
Imimal and vegetable existence upon the earth. Its 
p«TJetual agitations purify the air ; and the vapour? 

b5 
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whioh the atmoflphere di^ws from tti saAce, Ming 
condensed and dispersed ikrougli tiie upp^r nsf^imM 
form clouds, whiclt are the sotime of a constant suppfy 
of rain and moisture to the knd< The ooeisi) «1so/bj 
the fkoilities for communieatibit. wUeh it eii^, is the 
means of uniting the most disCint nfliioiiB, while it 
enables them to ittterehange, witii matud advautage, 
the productions of their several elimaies. > 

The bottom of the sea appears to hare kiequalitiee 
similar xto ^ose on the sur^ce oftheeoiftiiieiiti^; tike 
depth of the water is therefore ^xtremeljf i^rioosi 
There are vast spaces where no bi^ttom ha» been found; 
but this does not prove that the tea Is bottettless, be^ 
cause the line is able to readi to but k eompayativefy 
small depth. If we ^rere^to foiidd our' opittfoik upon 
analogy, we might conelade that tiie gr6aeest depth of 
the ocean is, at least, equal to th0 W^t of th^ loftiest 
mountains, that is, between 90,000 and dO^OOOfbet. 
Along the coast, its depth has always been found prt^ 
portioned to the height of the shore. When the coast 
is high and mountainous, die «iea that wa^es His deep; 
but when the coast is low, the water is shallow. If we 
reckon its average depth at two tailes> the oeean Will 
contain 296 miUions of cubical miles of watei'^ We 
shall have a more specific idea cf this eiH>rtDous tnass 
of water, if we consider that it is sufQeient to oov^et 
the whole' globe to the height of more than' eight 
thousand feet; and if this water weft reduced ix> due 
spherical mass, it would form a globe of m6t& than 
800 miles in diameter. 

The general colour of the sea is a deep bluish green, 
which becomes clearer towards the coasts. This colour 
is thought to arise entirely from the same cause as the 
azure of the sky ; the rays of blue light, being the most 
refrangible, pass in the greatest quantity through the 
water, which, on account of its density and depth, 
makes them undergo a strong relVactton. The other 
colours exhibited in parts of the sea, depend on causes 
which are local, and sometimes deoepttve^ Hie Medi* 
terranean in its upper part is said to have at times a 
purple tint* In the gulf of Guinea, the sea Is ,white ; 
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ttovnd 4hB HbM&v Mlands it b Uaek; at»d in loiiie 
plaotft it liM bton obieffYed to be red* Thme appear* 
aneeft are >pn>baUj .ocoanoiied by vast minibiera of 
ndnute manne ioasots, by tba saiure of the 8oil> or by 
the inliiaicm of eertain earthy subatanoes in the water. 
The gieea and yellow ahadee of the aea proeeed fre* 
«}tteBtly fitMft theeaiatenoe of marine yegetablea at oi 
near the sarfaee* 

The water of the aea. contaioBaeTend extraneous sub* 
8tanoea» in proportiow vaiying in diffsrent places* The 
oomp^nent part9» in. addiUon to pore water^ are coai- 
mooly ^moriatio acid, aulpkaric add (ritrioly) fixed 
mineral alkali, magnesia and snlpbated lime« By boiling 
or eiraporation in the air^ common siadt (murkte of soda) 
is obtained, w^hichifbr salting meat ia preferred to the 
salt ef springik The aaltnesa of the aea appears, with 
BoaoB local exceptiooa* to be leas towards Uie poles than 
near the tropica; and, in particular places, it varies from 
temporary causes. The violent tropical rains h&Te an 
effect in diminishing it, especially near coasts, where an 
increased volume of fresh water is brought down by the 
rivers. The Baltic ia at all times less salt than the 
ocean,, and when ^Strang east wind keeps out the North 
Sea, its waters are said to become almost fit for domestic 
uses. The most, curious phenomenon of alJ^ is th«t of 
springs of fresh water rising up in the midst of the sea4 
Ia the bay of Xagua, on. the aouthem ooMt of. Cnba« 
springs of this kind gash «q» with great force aft: the 
distance of two or three toiles from the land ; and others 
occur near Goa, on the vestern coast of Hindostant and 
in the Jfeditertaaean . Sea, not far from Marseilles^ 
Yarioua theories, have been advanced to account for the 
saltnessjof the ocein; Some assert the existence of vast 
beds of salt.i^ its bottonou Others have supposed thai 
^8 sea may hav^ originally received all its saline par <^ 
tides £pQm. those existing on the surfece of the earth, 
which wtm dissolved and earned down to theioeean by 
the action, of the rivers. The mtOst probable solotiow 
of i^e matter is^ that it is jftnesscotial and absdute 
^ualit^ impressed upon it from the creation of the 
worid >y the Great Author of nature. Its preBjeBce,^ 



dbyGoogk 



1-2 

united to the action of the tides and waves» presewes 
the vast mass of waters from corruption* and at the fame 
time gives it a specific gravity sufficient to float the 
larg^ bodies which move in it, or upon its sur&ce* The 
bitterness which exists in sea-water, but appar^itly not 
beyond a certain depth, is with much probability con* 
sidered to be owing to the vegetable and animal matter 
held there in a state of decomposition. From the same 
cause some account for the luminous appearance which 
the sea often presents at night, particularly in summer 
and autumn, while others ascribe it to electricity, or to 
innumerable minute animals moving rapidly through 
the water in all directions. 

Water being a bad conductor of heat, the temperature 
of the sea changes much less suddenly than that of the 
atmosphere, and is by no means subject to such ex- 
tremes as the latter. It is also modified by currents* 
which mingle together the waters of different depths 
and regions, and by the neighbourhood of shallows and 
banks. Thus bays, inland seas, and the spaces among 
clusters of islandii, where the action of the waves is 
more confined, and the water usually of less depth than 
at a distance from land, are the most favourable places 
for the production and accumulation of marine ice. It 
is on this account that the navigation of the Baltic is 
annually stopped by the ice in a latitude not more 
northerly than that of tracts which, in the main ocean 
are always xmen to the passage of ships. In like manner, 
ice extends mm five to eight degrees fiurther from the 
south than from the north pole, owing, it is probable, 
to the almost entire absence of land near the Antarctic 
Circle; while the north pole is so nearly surrounded by 
land, that the ice of the Arctic Ocean is shut up, and 
cannot be carried forward to such a distance by the 
current, which sets towards the equator. 

The ocean has three kinds of motion. The first is 
that undulation which is produced by the wind, and 
which is entirely confined to its surface. The second 
motion is that continual tendency which the whole 
water in the sea has towards the west, which is greater 
near the equator than towards the poles* It begins on 
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the west Me of Amierica, when it is moderate; but as tke 
waters advance westward, their raotion is accelerated ; 
and after liaving traversed the globe, they strike with 
great violene^ oa the eastern shore of America* Being 
stopped by that continent, they rush, in the form of au 
impetuous current called by navigators the Guif*stream, 
into the Gulf of Mexico, and thence proceed abng the 
coast of North America, till they come to the south side 
of the great bank of Newfoundland, when they turn 
suddenfy^ off and run down through the Azores, or 
Western Isles. This motion is most probably owing to 
the diulnal revolution of the earth on its axis, which is 
in a direction contrary to the current of the sea* The 
third motion is the tide, which is a regular swell of the 
ocean every 124 hours. This motion is now ascertained 
to be owing to the attractive influence of the moon, and 
also partly to that of the sun. There is always a flux and 
reflux at the same time, in two parts of the globe, and 
these are opposite to each other; so that when ouz 
aiitipodes have high water, we have the same. When 
the attractive powers of the sun and moon act in the 
same direction, which happens at the time of nfiw and 
full moon, we haVe the highest or spring tides ; but 
when their attraction is opposed to each other, which 
happens at the quarters, we have the lowest or neap 
tides. 



SPRINGS — RIVERS — LAKES* 

The origin of the numerous springs that break forth 
from beneath the earth's surface cannot be referred to 
one exclusive cause. The internal reservoirs by which 
thiey are supplied are, in many cases, derived from the 
wat^ which the earth absorbs from rain and melted 
snow ^ and from thes^ reservoirs, wherever there is 
uneven- or meuntmnous ground^ the water flows out 
by mtnute Assures in the sides of the hills* But when 
we see s^ngs rising up in plains, it is evidei^tthftt 
they must'haveaseei^ed, that is, ]U«yelled| in a direc- 
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tioti eotttrftvy to that prodaced hj the fioroe of ggawH^f 
in order to reach tbe sniiiice. This, mo doalit> u «oi&e^ 
times to be attributed to water lowing uader grouacl 
from distant elet^ations^ «id td tbe natuffsd tandeiKtf of 
a liquid to find its lewL. But the rimg up of ejpsmgi 
in plains canmot alw*^ be accounted for in thisnuaaDer; 
and it has, therefore, been aapposed that the earth .oom^ 
tains capillaty tubes, ^n^idi. attract the water upwaidai 
It is also evident that such springs as suffer nos diodiia- 
tion even from the longost continued tIfj Tnrnthi)T immf 
be dedved. from a soaroe-qutte independent of ram and 
other exteiiiai means i6f supply. The^ must^^l^arellney 
proceed frxnn eome vast body of water within tbe^artk ; 
and it bad, with apparent reason, been eonekKitd, that 
many springis arise from the ooean, filtering tbfoi^ tbe 
por^' ik $be earthy the salt partielea being lost in the 
passage. Springs, which have ibeir waters oov^iaed 
wUh mineral substanees, and are, from thai oiiontt-* 
stance, eafied mntralj are very nnnseiious^t aiMi of 
various kinds. Warm and hot springs are ake •oonHiMuit 
especially in volcanic eountries^ where they aveaooM^ 
tittles distinguished byviietoit ebullitionSk^ leebuMi is 
noted ibr these carious phenomena : ita celebmlDii bcdl<* 
ing frruntain, the great Geyser, frequ«itly throws-oatits 
contients to the height of 4no(« than a hundred Ibet t 
sometimes to twice that elevation. 

Rivers are to be traced to springs, or to tbe gradual 
meltings of the ice and snow, which perpetually cover 
the summits of all the most elevated ranges of moun- 
tains upon the glabe. The union ef varioua spring% or 
of these meltings, forms rivulets ; these last follow the 
declivity of the ground, and coitfinoiily M, at difibrent 
stages into one gveat channel, called a river, which at 
last discharges its waters into theaea, orsomegrval 
inland lake. The declivities along which descend jtba 
various streams i that flew int« one particular liver mnt 
called its badh; a term, therefore, which includes tb0 
whole extent of country from which <^ wators.of tha 
river are drawn. As mountainoua reglans abound in 
sprin^li, we find that most rivem, move eapaeially thoae 

^e first ck»s, commence from a-ebaiaof mountaipa: 
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«tMMefii^h'AdB9kohmbB^p£njg§9 and.tlie <i««ii 
m^Aih wngiaate-oB obe side flow ia dw opposilrdireetiMi 
toihoie iHadi liae on the o^c. As k is the p^jpti r ty 
of waliBr to foUoir «h» n&DSt nffid dwoent thai oomes ia 
iti wty:, tlie iSounes of stvmnel natarally pokit wU the 
iFidoitt dedivhiet of tke ^artk's enWaee, and the Mne, 
jSpom wiiibh faurgeTiTeraflovr ia coutnury dineotlDnk wiii 
genetatly teark out the most deVated parts of the «artii. 
When riven proceed ttiffoaghamoiuitanioiiBaild.niRM 
cotta t ry, they -frequeiidy fiidl ovier prdcipidM- aad inru 
etttataete, in sonie leases several handled <feet in depth. 
Tlie mart celebrated fidls in /the world an time of 
Niigarav ia- NoHh Amenea. Ia the tri^ieal rogkaMt 
mmt of the mens are snbjoct to periodidd enrerftowings 
of their bank% in coaseqaenoe of tiie nikis i^ftch amo« 
aUy Ml in soefa abunttabee in theae codatries dapng 
tiiewelseason* TiieoTeriniir oftheNile'waS'ednsidefed 
hy the aaetents, who w^re ignoraat of its bause^ aa one 
of tiia greatest mysteries in natni^ becaase In Egypl^ 
where the overflow takesplaoeyiiOTaia ever falls, llvt 
apparent iaystery is eatiBy expUailed Mm the oiivtim^ 
stanoe of theiaiiis descending aad Mb^ saotr aneltiirg 
ttpOD^he mountains ia.-iaie-iiilenav/of iMdkmvrhei^tlixt 
Nile rises. ItieconseqfnentaocaiBiiiation of the waters 
aatong' the high ^nninds gradually awelb the live^ 
ahmg its whde extent, and in dbouti two . montiis fhsM 
tiMeoimtteneementi4)f the nuns, oeolisiona thoae yearly 
inandktien% witiiout wbieh £^t would be a desert 
Rivers, ia tfa^ junction wi^ the sea, present several 
appeaffioieeB worth}'^ of notice. Hie oppoMtion whidi 
takes place between the tide and' their own currents 
occastdns, in many iiiBtaaoes, ^e ooUectioo at their 
m<Miehs of banks of saad or nmd, called Aatir, oa acoount 
of ^he obstmedon whiditfaey ofier to navigation. Some 
■ «CraiilM» Tush' with saeh foroe into the sea, that it Is 
'^adble to^distiikguish for a considerable dstance their 
^waters fcbm fliose of the sea. Many of the largest 
'riversi -as* tho'St. iiawrence and the Rio de la Plata, 
mingle with the ocean by means of a single otjftl^, while 
aihers^ as tiie Ntte^ the Ganges, the Volga, the Rhitte, 
aafdtfaerOriB«ic#^ belbye^ek termination^ divide into 
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several branches. In some of the sandy plains of the 
torrid zone, the rivers divide into branefaes^ and, from 
the nature of the soil and the heat of the climate, are 
absorbed and evaporated, and thus never reaeh the sea* 
. Lakes may be classed into four distinct kinds. The 
first class includes those which have no outlet, and 
which do not receive imy running water. 'They are 
usually very small ; and some appear to be liie craters 
of extinct volcanoes. The second class are those which 
have an outlet, but which receive no running waten 
They have been formed by springs flowing into some 
large hollow: upon the water rising up to the top of the 
lu^low, it would, of course, run over the lovi est part of 
the edge, and thus find an outlet ; and these ttutlets are^ 
in some cases, the beginningvof very large ri^^ers^ The 
third class, which embraces all those which both, receive 
and discharge streams of water, is much more numerous 
than any. Though they are the receptacles of nmnv 
streams from the neighbouring countiy, theynsiial^ 
have each but one outiet, which often takes its name from 
the principal river that runs into the lake. The largest 
lakes of this class are the immense bodies of: water in 
North America, between Canada and the UnitecV States. 
There are five, (Superior, Michigan, Huron, Erie, and 
Ontario,) ahnost all like seas in extent, connected 
together, and having their purity maintained l^ means 
of the continual flow of water which is kept up from 
one to another. Their final outlet to the Atlantic Ocean 
is the great river St Lawrence. Lake Baikal, iih 
Asiatic Russia, is idso remarkable for its size ; it sends 
forth a large stream which joins the Yenisei. The fourth 
class of lakes comprises a very small number, but they 
are the most singular of all in their character* They 
are those which receive streams of water, and ofttm 
great rivers, but have no visible outlet The most eele- 
brated are the Caspian Sea, Lake Aral, and the Dealt 
Sea, all situated in the west of Asia. The Caspian is 
between 600 and 700 miles long, and, in one pui, be* 
tween 800 and 400 miles in widUi. It receives some 
very large rivers, the chief of which are tha^VoIga, the 
Ural or Yaik, and the Kur. Lake An^ is much smaller 
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tfaan ike Caspian^ but poaseMea the flame peculiarities ; 
and, from the character of the uthmus which separates 
them> it is supposed that they formerly composed one 
body of water. They are both salt lakes, and are dis- 
tinguished by marine productions; from which it has 
been conjectured that they must, at a very remote 
period, have been connected with the Black Sea. The 
Dead Sea is still smaller than the Lake Aral, it is alsQ 
salt and exceedingly bitter. 

Libraty of Vsefvl Knowledge. 



CHANGES IN THE SURFACE OF THE EARTH. 

From the quiet and regular succession of natural 
events to which we are accustomed, and the repug- 
nance we feel to the idea that it is possible for the course 
Qf nature to suffer interruption, we mighty without due 
investigation, almost persuade ourselves that the phy? 
sical features and condition of the globe possess an 
unchangeable character. So far, however, is this from 
being the case, that there is no country wherein traces 
are not discoverable of the violent revolutions of which 
the earth has formerly been the theatre: and even yet 
it is experiencing changes of a very perceptible kind. 
Of the several agents which contribute to these changes 
water has the widest sphere of activity. Streams which 
descend along the flanks of elevated grounds carry 
along with them some portion of ihe materials of their 
respective sloped» especially when swelled into violence 
by Kains or the melting of snows ; and such as come from 
mountaitis sweep down with them even some of the 
fragments of rock that have been collected in the high 
valleys* In proportion, however, as these streanis reach 
the more level country, and their channels become more 
expsinded» they deposit the fragments and stones, till at 
hik tl|eir vi^iiters convey along only particles of mud of 
the Qwutest kind. If, ther^re, these waters do not 
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ran too rapidly into the sea, oi^ ib^ pai^lkstea ia ^ueition 
do not prerkmMy settle in some lakK tbi^ougb irKiob tba 
riters pass, tke mud is deposited on th^ arid^ of •tkeii' 
mouths^ forming low grounds, hf wbichthe lAores afo 
prolong attd aneroaek npon tbe sea; amd wlien tJbi& 
wares,' by casting up SMid ti^on tbetti) assist in thek 
increase, wbole ptovinci96 are titrated, capable, f^m 
their rich soil, of yielding, in the highest degi^e^ to tha 
support of man, and of being made the seats of wealth 
and civiluFatioa* it has been concluded, with reason, that 
the greater part of Lower Egypt owes its formation to 
the fdluvjal matter brought down by the Nile, aided by 
the sand cast up by the sea. The Delta of the Rhone is 
undergoing a similar augmentation, and it would appear 
that the arraa of that river have, in the eoiurse of 1800 
yeab, become longer by three leagues ; and that many 
places which were once situated on the brini^ of the sea, 
or of large paols, aire>aow several miles distant from the 
wat^r. In Holland awd Italy, tho Rlnne asd the Po^shiee 
they have been banhed up by clykes^ raise their kada 
and push forward theit* mouths into the sea witb gveaa 
rapidity* Sneh, indeed^ baa been the increase of new 
land ibmed by the latter^ tikat the city <tf Adria, whiah 
tiiere k no doubt was, at a very ^emaitedbtta, silwrted on 
the coast of the Adriatic, ia now niot« Ihait fifteen maka 
distant iW>m the nearest patt of it. At the same time^ 
the river has, ki eonseqaen^e of enibanlimeiita made to 
confine it, been so much raised in the lavet of its boltoili 
that the surfiice of its waters is higher thsA the roaft «f 
the houses in Fertara; and the Adige and tba Po ara 
higher than the whole inet of coantry lying betwea* 
theia. The same cause pradunea the ak^rations per- 
ceiired to be taking pkee in many of these laibea whMi 
ate traversed by rivers; The matter braught^dQWn Igr 
th^ riters easily settles in the still wateta of tha»lakaa^ 
and the necessary resalt is, that; the basins df the laMar 
ara gradually nndergoing a dianiintiion. Lake BtfiOfOaa 
of the vtat bodies of water in Notth America, is every 
year beooming shallower from the inftna^of pabhiaa 
and eatth, nnd the constant aecniaulation of reeds and 
shells; and the ditaiotttioo of the bea^tiM lake of 
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Genetm k also mid to have beeneontidevUilt wiIIiib tiie 
tnffkioty of niflii* 

The fbrmation of new iBlapods eootlitiitM- another dKa- 
tinct and hiterestiii^ claas ataooit Ihe changes to virich 
the suHhee of the ^be » siibject Those whidt have 
been naaed up by vohiaaic agencj are eoniparathi^ 
f&w; but those of conJ, which owe their orign to 
marine insects, (of the cIsbs of zoophytes or pkml 
akimmh,) afe inDume?aUe. Of the diiferent ooral trihn» 
the dKMit abundant is that named tlie madrapore. It is 
most connnon in the tropical seas, and decreases in 
nu^er and variety towards the poles; it sarnnmdsy in 
vast rochs and ree&, many of the islands of the South 
Sea and Indian Ocean, and increases their siae by its 
daily growth. The coa^ of the islands of tke West 
indies, of those of the east of Africa^ and the shores and 
shoails of the Red Sea^ are endrded with rbehs of conL 
Several navigators have famiriied as with a«ebuals of 
the eufioas manner in which these fonnations iakm 
phoe; the following is extracted frran Capt Basil lUl^ 
aiarrative of his voyage to the Loo-Cboo islands k->- ' 
' ** The examination of a ooral reef, donng the diiehmt 
stages of one tide, is particaiarly interesting. Whevthe 
tide has left it ibr some time, it beocHDes. dry» imd 
appears to be a compact rook exeeedhngly hard aad 
ragged; .bnt as the tide rises, and^ the waves begin to 
yUruih over it, the coral-worms protmde themsdivcs fhom 
hdbswhich-were before ittvistble. These animals are of a 
great varietf of shapes and Biates^ and id such prodigious 
numbers, tint, in a short time^ the whole saimde <x the 
rode ai^pears to be alite and in motion. The mo^t 
common of tiie worms at Lod^Choo is in. the form of ft 
star^ wilh armsr freni foai^ to six incfats hng, which 
are moved about with ft n^P^^ ^'■'^n^ in all dk^ctlons, 
prohahfy to cat^h food. Otbera :are so shiggish, diai 
diey mi9^4>e nmtak^ for pieces of tild rock, and are 
gemmHy <of a dark isoloui*, and firom four to five iache* 
hmg, and two to three round. When the cotal is 
faselea^ about hlgh^water^ it is « solid hsrd stone ; hut If 
anypait of it be deiaohed at a spot which the tide 
Naehos Mwy day, it is. found to be foil uf wotmsof 
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different lengths and colours ; some being bs fine as a 
tiiread, and several feet long, of a bright yellow, and 
sometimes of a blue colour; others resemble snails, and 
some are not unlike lobsters in shape, but soft, and not 
above two inches long. The growth of the coral ap- 
pears to cease when the worm is no Idnger exposed to 
the washing, of the sea. Thus, a reef rises in the form 
of a cauliflower, till its top has gained the level of the 
highest tides, above which the worm has no power to 
advance, and the reef, of course, no longer extends 
itself upwards. The other parts, in succession, reach 
the suHaoe, and there stop, forming, in time, a level 
field with steep sides all round. The reef, howeven 
continually increases, and being prevented from gob^g 
higher, extends itself laterally ip all directions. But this 
growth being as rapid at the upper edge as it is lower 
down, the steepness of the face of the reef is still pre* 
served. These are the circumstances which render coral 
reef so dangerous in navigation ; for, in the first place^ 
they are seldom seen above water; and in the next, 
their sides are so steep, that a ship's bows may strike 
against the rock, biefore any change of soundings has 
given warning of the danger." 

Another navigator gives the following succinct ac- 
count of tl)e manner in which, after being raised up, the 
coral islands gradually acquire a soil and vegetation : — 
" To be constantly covered with water seems necessary 
to the existence of the animalcules, for they do not 
work, except in holes upon the reef, beyond low-water 
mark ; but the coral, sand, and other broken remnants 
thrown up by the sea, adhere to the rock, and form a 
solid mass with it, as high as the common tides reach. 
That elevadon surpassed, the future remnaats, being 
rarely covered,, lose their adhesive property, and remain- 
ing in a loose state, form what is usuallv called a Key^ 
upon the top of the reef. The neif bank is not long in 
being visited by sea-birds; salt plants take root upon it* 
and a soil begins to be formed ; a cocoa-nut, or the 
drupe of a pandanus, is thrown on shore; land birds 
visit it, and deposit the seeds of shrubs and trees ; every 
high tide, and still more every gale, adds 3omc^ing to 

Digitized by VjOOQIC 



21 

the bank ; the foim of an island if gradoally i 
and last of all comes man to take possession." 

The other chief agents in changing the surfoee of the 
earth are volcanos and earthquakes. The changes 
occasioned by tlie eruptions of the former are rery con-*~ 
siderable near the seat of-action, but they operate 
over a less extensive field than either of those which 
have been already mentioned. The principal effect of 
the issue of subterranean fires is the elevation of the 
surface of the sunx)unding country; and the size of the 
mountains themselves must have been prodigiously 
increased by tb.e matter thrown up during successive 
eruptions. Earthqudces appear to be brought about 
by the same causes as volcanic eruptions: but their 
action b much more tremendous than that of the latter. 
They are frequently accompanied by loud subterraneous 
noises, and are sometimes so violent, that the ground 
heaves up, and undulates like an agitated sea. They 
are felt, almost at the same instant, over a most 
astonishing extent; though happtty, compared with 
this extent, their destructive ravages are confined 
within a small range. In those parts, which appear to 
be near the centre of their action, the most calamitous 
effects sometimes occur: whole cities are destroyed, 
and their inhabitants buried beneath the ruins ; springs 
are stopped, and others gush out in new places; fissures 
are made in the earth ; and enormous masses of rock 
and other materials sink down, or are detached from 
the mountains. 

Such are the principal changes, which the surface of 
the globe is now undeigoing. But great as they are, 
they could not have brought about those grand revo- 
lutions, which formerly visited the earth, and in which 
such multitudes of the animal race were consigned to ' 
destruction^ The whole of them are insufficient to 
alter, in any perceptible degree, the level of the sea, 
still less to have occasioned an overwhelming of the 
land by that element Some philosophers have endea« 
voured to prove that a gradual and general lowering of 
the lev^l of the sea takes place, and have appealed to 
certain observations, which, if correct, tend to establish 
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tke filet of a diD[||nuti^^ q{ it\e wstei? ^loiDg ihe .»0rA«Hi 
shores of tW Baltjc B\i% i\ must j^t he fbrgoUeiii 
that though in. ^oa»^ p)ac^ the oc^^u h^ retired, or 
sunk in levei> in others it h^ encroaciwed ^pou |he 
lsfi4 ; whilQ i^ is kpow^ that, mapy h^rboiir^ off tho 
Mediterranean have presery^ed ei^ctly the same level 
fllnoe the time -of the apotents* It is plain, th^efore, 
that all TariatioQS uppn |;he iQpast^ of the, ocean ^r^ 
merely of a local ki^di and that if the jdi&rept accounts 
are halaneed) we mu^t /arrive at the coi^usipq, thaJt the 
general volume of the ocean, apd perhaps even its super* 
Scial extent, (Suffer neither ipprease nor din^inution. 
LUnyaon^ k^ Uprful KnomUdge, 



THE ATMOSPHSRE. 

The atmosphere is one of the most essential appen- 
dages to the. globe 'we inhabit, and exhibits a most 
striking proof of Divine skill and omnipotence. It is 
now ascertained to be a compound substance, formed 
of two very diiSerent ingredients, termed oxtfgen and 
nitrogen gets. Of iOO measures of atmospheric air, 2t 
are oxygen, and 79 nitrogen. The one, namely, oxygen, 
is the principle of combustion. It is absolutely neces^ 
sary for the support of animal life, and is the most 

Swerful and energetic agent in nature. The other 
itrogen) is dtogether incapable of supporting either 
me or animal life. But the terjn atmosphere is also 
applied to the whole mass of fluids, consisting of air, 
. vapours, electric fluid, and other matters which sur- 
round the earth to a certain height ' This mass of fluid 
matter gravitates to the earth, revolves with it in its 
diurnal rotation, and is carried along with it in its 
course round the sun every year. It has been com- 

rted to extend about 45 miles above the earth's sur- 
e, and it presses on liie earth with a force propor- 
tioned to its height and density. From experiments 
made with the barometer it has been ascertained, that 
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it preasei vitb & wpgfit of tbovt IB pounds on every 
square incb of the e^urth's 4iur&ce ; and, therefiore, its 
pressure on the body of a middte-sised man, is equal to 
^bout 32,000 pounds, or 14 tons avoirdupois, a pres- 
sure which would be insupportable, and even fataly 
were it not equal on every part, and eounterbahineed 
by the spring of the air within us. The pressure of 
the whole atmosphere [upop the earth is computed to 
be equivalent to that ^ a globe of lead, 66 miles in 
diameter ; in other ,words, the whole mass of the air, 
which surrounds the globe, coippresses the earth with 
a force or power equal to that of five thousand millions 
of inillions of tons. This ftmaxii^ pressure is, however, 
essentially necessary for the preservation of the present 
constitution of our globe, and of the animated beings 
which dw^U on its •siK'ftMae. It pnevents the heat of tbe 
sun from converting w^uber, and i^l other fluids into 
vapour ; ^d preserves the vessels of all oiganized 
beings in due tope ' and vigour. Were the atmos- 
pheri^l pressure entirely removed, the elastic fluids 
oQfiJtai^ i^ Ihe fiper vess^ of men and oUier animals 
would inevitably burst them, and life would become 
extiuct ; and most of thj& substances on the fkce of the 
earthj. pf^rticularly. liqgujds, would be dissipated into 



sides .theai^, the atn%osphe|« possesses a great 
yarie^ qf o^^radnvraljile prop^ties, of which the fol- 
lowing m^y bf^ ineoti^ned. It is the vehicle of smells, 
by which we be^ojpe ,aQi|uainted with the qualities of 
tj^ food which is. set before us, and learn to avoid 
those pla^ie^, which ^e d^nap, unwholesome, and 
d^erous. It is ^e n^edijiim of pounds, by means of 
which knowle^lge is conveyed jbC) our minds. Its undu<- 
lotions, like so m^ny ooiiriess, ri^n for ever backwards 
wd forwards, to convey our tjhougbts to others, and 
tjieirs to us, and to bring oe^fs of transactions which 
frequently occur at a cGfU^iderable distance. A few 
strokes on a large bell, through the ministration of the 
air* ]will convey signals of distress, or of joy, in a 
quarter of a minute, to the population of a city con- 
taining a hundred thousand inhabitants. It transmits 
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to our ears all the harmonies of music, and expresses 
every passion of the soul : it swells the notes of the 
nightingale, and distributes alike to every ear the 
pleasures, which arise from the harmonious sounds of. 
a concert. It produces the blue colour of the sky, and 
is the cause of the morning and evening twilight, by 
its property of bending the rays of light, and reflecting 
them in all directions. It forms an essential requisite 
for carrying on all the processes of the vegetable king* 
dom, and serves for the production of clouds, rain, and 
dew, which nourish and fertilize the earth. In short, it 
would be impossible to enumerate all the advantages 
we derive from this noble appendage to our world. 
Were the earth divested of its atmosphere, or were 
only two or three of its properties changed or destroyed, 
it would be lefl altogether unfit for the habitation of 
sentient beings. Were it divested of its undulating 
quality, we should be deprived of all the advantages of 
speech and conversation, of all the melody of the 
feathered songsters, and of all the pleasures of music ; 
and, like the deaf and dumb, we could have no power 
of communicating our thoughts but by visible signs. 
Were it deprived of its reflective powers, the sun would 
appear in one part of the sky of a dazzling brightness, 
while all around would appear as dark as midnight, 
and the stars would be visible at noon-day. Were it 
deprived of its refractive powers, instead of the gradual 
approach of the day and the night, which we now 
experience, at sun-rise we should be transported, all at 
once, from midnight darkness to the splendour of noon- 
day ; and, at sun-set, should make a sudden transition 
from the splendours of day to all the horrors of mid- 
night, which would bewilder the traveller in hb 
journey, and strike the creation with amazement In 
fine, were the oxygen of the atmosphere completely 
extracted, destruction would seize on all tribes of the 
living world, throughout every region of earth, air, 
and sea. 

Dick. 
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THE WTND8. 



A change in the temperatttPe of n portion oF air ; an 
increase or a diminution of the quantity of water, 
which it holds in a state of vapour; in short, any 
eircuuistaiice which causes it either to contraot or 
expand, destroys the equilibrium among the different 
parts of the atmosphere, and occasions a rush of air, 
that ijs, a wind, towards the spot where the balance has 
been destroyed. Winds may be divided into three 
classes: those, which blow constantly in the same 
direction; those, which are periodical; and those, 
which are variable. The permanent winds are those 
which blow constantly between, and a few degrees 
beyond, the tropics, and are called trad^^ndg. On 
the north of the equator, their direction is ftom the 
Horth-east, varying at times a point or two of the 
compass each way : on the south of the equator, they 
proceed from the south-east. The origin of them is 
this : — the powerful heat of the torrid zone rarefies, or 
makes lighter, the air of that region ; the air, in con- 
sequence of this rarefeetion, rises, and to supply its 
place, a colder atmosphere ^m each of the temperate 
zones moves to^rards the equator. But these north and 
south winds pass from regions, where the rotatory mo- 
tion of the earth's surface is less, to those where it is 
greater. Unable at once to acquire this new velocity, 
they are left behind, and instead of being north and 
south winds, as they would be, if the earth's surface 
did not turn r6und, they become north-east and south- 
east winds. 

The monsoons heloag to the class of periodical winds. 
They blow half the year from one quarter, and the 
other hM from the opposite direetion : when they shift, 
variable winds and violent storms prevail for a time, 
which render it dangerous to put to sea. The monsoons 
of course suffer partial changes in particular places, 
owing to the form and position of the lands, and to 
other circumstaoces ; but it will be auffieient to give 
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their general directions. From April to October, g 
south-east wind prevails north of the equator, south- 
ward of this a south-eaiist wind ; from October to April, 
a north-east wind north of the equator, and a north- 
west between the equator and 10^ of south latitude. 

The hnd and sea-breezesy which are common on the 
coasts and islands situated between the tropics, are 
another kind of periodical winds. During the day, the 
air, ovcB the land, is strongly heated by the sun, and a 
cool breesKe sets in from the sea; but in the night, the 
atmosphere over the land gets cooled, while the sea, and 
consequently the air over it, retains, a temperature 
nearly • even at all times ; accordingly, after sunsety a 
land-breeze blows off the shore. The sea-breesse gene- 
rally set9 in about ten in the forenoon, and lasts till mx 
in the evening ; fX seven the land breeze begins, add 
continues till eight in the morning, when it dies away. 
These alternate breezes are, perhaps, felt more power- 
fully on the coast of Malabar than any where ; their 
effect there, extends to a distance of twenty leagues 
(rom the land. 

Thus, within the limits of from twenty-eight to thirty 
degrees on each side of the equator, the movements of 
the atmosphere are carried on with great regularity ; 
but beyond these limits, thie winds are extremely vari- 
able and uncertain, and the observations made, have not 
yet led to any satisfactory theory, by which to exptain 
them. It appears, however, that beyond the region of 
the trade- winds, ^e most frequent movements.- of the 
atmosphere are from the south-west, in the north tern* 
perate zone. This remark must be limited to winds 
blowing over the ocean, and in maritime countries ; be- 
cause those in the interior of continents are influenced 
by a variety Of circumstances, among which the height 
and position of chains of mountains are not the least imr 
portant These south-west and north-west winds of 
the temperate zones, are most likely occasioned in the 
following manner : — In the torrid zone there is a con- 
tinual ascent ef air, which, after rising, must spread 
itself to the north and «outh in an opposite direction to 
tlie trade^winds below : tbeae upper currentSy becoming 
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cooled above, at last descead and mix themselves with 
the lower air; part of them may perhaps fall again into 
the trade-winds, and the remainder, pursuing its course 
towards the poles, may occasion the north-west and 
south-west winds, of which we have been speaking. It 
. has also been conjectured, that these winds may fre- 
quently be caused by a decomposition of the atmos- 
phere towards the poles, firom part of the air being at 
times converted into water. 

Hurricanes have been supposed to be of electric ori* 
gin. A large vacuum is suddenly created in the at- 
mosphere, into which the surrounding air rushes with 
immense rapidity, sometimes from opposite points of 
the compass, spreading the most frightful devastation 
along its track, rooting up trees, and levelling houses 
with the ground. They are seldom experienced be- 
yond the tropics, or nearer the equator than the 9th or 
10th parallels of latitude; and they rage with the greatest 
fbry near the tropics, in the vicinity of land or islands, 
while fer out in the open ocean they rarely occur. 
They are most common among the West India islands, 
near the east coast of Madagascar, in the islands of 
Manritms and Bourbon, in the bay of Bengal, at the 
changing of the monsoons, and on the coasts of China. 

Whirhinndg sometimes arise from winds blowing 
among loity and precipitous mountains, the form of 
which influences thieir direction, and occasions gusts to 
descend with a spiral or whirling motion. They are 
frequently, however, caused by two winds meeting each 
other at an angle, and then turning upon a centre. 
When two winds thus enoounter one another, any cloud 
which happens to be between them, is of course coq- 
deiised," and turned rapidly round ; and all substances 
sufficiently light, are carried up lirto the Bit by the 
whirling motion which ensues. The action of a whifi* 
wind at sea» occasions the curious phenomenon called a 
wateT'ipouL 

Library of Useful Knowledge* 
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AQUEOUS VAPOttE— CLOOM AND MISTS, ' 
HAXN, OEW> SJIQW, HAIL, 

When wat«j b oxpoaed to 1^^ aur» i^ is gr^dufdl j cihi- 
verted Into vihk)^^) which, Qn neoount oi ita apecific 
levity, ascends into the atmosphei^e* This vapour pre«. 
sents itself in various lorms. When the air holds it in 
solution, it is invisible^ j^t bs salt dissolved in water is 
i|ivisible ; l^t where the air is patumtcd) the watioiy 
p^rtide^ beopme visible^ either in the form of clouds 
^d prists suspended in the atmospheroi or in thltt qf 
i^aiq, dew, sqow, and hail, iUliog to the ground, 

Chmb apd Mi»^ dif ar oii|y m this, th«t the forager 
floai in the air, w^iereas the latter eUead along the 
ground* They fure 9pderstood to consist of a oollectioai 
of small ifesides or IjoUpw spheres, and to occupy a sort 
of ii;ttenpediajte aff^ be^weefi water ape} invisible vapour. 
The causes which produce thi^se veakles» ai:^ not well 
understood, though change of temperature m)d electri- 
city have probably the principaJl share in the transform 
n^ation. The height of clouds is very various. la 
ascending to <fhe summits of moimtaios,]the traveUcr 
frequently passes through a zone of clouds, and beholds 
the vesicular vapours of which it is composed, stretched 
under his feet like a vast plain covered with snow ; and 
even on Chimboraa^o, the loftiest peak of the Aodess 
there are always to be seen, at an immense height, cer* 
tain whitish clouds resembling flakes of wool. These 
clouds, which are perhaps maoy miles from the surfime 
pf the earth, i^re supposed to owe their elovation to neh 
gfitive electricity repelling them from the ground^ in 
the. same Wi^ as mists are su|qposed to owe their d^ 
pressiop to. positive electricity attracting them U>' 
wards it. 

Bain &lls from the clouds,, when the vesicular vapour, 
of which they are composed, unites into drops. The 
fall of the drops of rain, after they are formed, is easily 
accounted for from the attraction of gravity ; but the 
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eltttie of the eomreriloii of Terieokr rmpowt into mi»> 
drofit ift not batter iiiMlenlDo49 tlMn the oMMe' of tlie 
tiotkn^mon ciympoar iato vmMm i thovgh it is highly 
probable^ that eleelrieity is an ag«Dt in ths <Hie ease, as 
^ell as in the oilier. If «iw dMnft be owing to the di- 
-mination of tfaii flnidy we have a ready ezplanatio» of 
the wdi«ktiown fitoi, that wenntainoos ate the meet 
90iay ooantneS $ mouotains eonstitating so many points 
lor drawing off the eieetrio fluid. This supposition is 
Airthnr rendered vesy probable by the Ak^ that no 
ndA fidb in tbose repons where thunder is unlnowii, 
•s in the environs of Lknar and on the ooest of Peru. 
The quntity of sain thst Mis in diftvent regions of 
the gk>be» is Very dlflentet It is most abundant within 
the torrid son^ and dodreaees in phwortion to the dio- 
tanee from the eqMiior.. The annual fiOl at Grmiada, 
tn 12« N. kl is IM inches; at Caleuttat in 22^ N* lal. 
it is 81 iaefaes ; at Rome, in 41'' &4% it is 89 inefaes; in 
England, di inefaes ^ aiidut Peteisbusg, in lal. 59"* 16^, 
k is ioaiy 16 mches* Even in different places in the 
same eounlty, the ^antity that fidM is different But 
the most eurionS fint of all, in the natural Mstory of 
rain, is the diflesetMO of quantityt whkh is collected at 
Mfkmat heights at the same phice^ In one year, a 
ndn^ganger oti theitop ^ Weetmimter Abbey^ reoeived 
12 incdres ^ anbther tin the top of a houte in the vieniity 
reeelved 1§ iiicb^ ; iLdd a tlnrdon the suribeeof the 
ground reeenNtd fill inehesw 

DeWr or' the nniisture insennbly deposited from the 
atnlospfaera On the suiHboi^ of tbe ^und^ is a well<- 
hnOwn pherietdeilon* It. wan long supposed, that its 
pisecipkation was owing to the eooling of the atmosphere 
towahlB eveahigy which presented it from retaining b^ 
great m quantity 6f watery vigour in solution, as during 
the heat of the d^y. Bni it has been recently proi^» 
that tbe.d^iposition of dew is produeeid by the cooling of 
the wtf&uo^ of the earth, which takes pfaide pveviously 
to the doofing of the Atmosphere. The earth is an ex'^ 
oeUeot tadiator of Oaloric, whilst the litmospbere does 
not possess; tiiat prbperty iv^any jemdble d^ree^ To^ 
«irdi.etei^iig» tharefinc, ssh4a i|Mi tf>lar h^ ^MBes> 
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aiid after sooset, yifhehM jmimfy «8aie% 't&e -eaiik 
rapidly oools^ by : radiating beafe j towanfls , -. tka . akiea ; 
whilst the air has no meaBs oi fnrting- ^tth its Jnafe$ but 
by coming in contact with the cooled' sui^&oe of the 
^rth, to which it cemsMwiettbesatsjoalario. lils aolveiit 
power being thus reduced* it is noabte toleelBinso lacge 
a portion «f watery va^oar, taiid .depoaita .those peuiy 
drop& called dew- Thisz.view of the matter iexpUdna the 
reason why dew falls Habre cdpioasly in. eatei than ia 
atonny weatiier, and inadlear thosi In. a cloudy atmos- 
phere. Accumulations of moisture: in the atmosphere 
not oniy prevent the free radiation of the earth. towards 
the upper repons,>bnt theAiaelvBs cadiate towards tbe 
earth; whereas^ in clear ; nights* the .radiation of the 
earth passes, without obstacle through, the atstoepihere 
to the distant regions of space, .wheaee it receives im 
jcaloric in exchange^ The same prindf^enaUes us to 
explain the reason, why a bottle of wine taken fresh 
from the cellar, (in summer partieahirly,) will soon be 
covered with dew. The battle, being odder than tbe 
Bi:rrrounding air, absorbs caloric from tit ; the moisture 
therefore^ which that air i^ontiuned, beeomes viaiblct 
and forms the dew, which is deposited . on the - bottle. 
In like manner, in a warm room* or in a doa^ carriage, 
the inside of the windows is covered ^th vapour^ be- 
cause the. windows behig colder than, the breath, de- 
prive it of part of its ealeiric, and by^ this means oonvert 
it into watery vapour. Bodies attract dew in . propor- 
tion as th^yare gCod radiators of caloric; aa it ts>this 
quality which reduces .their temperatureibekvw that of 
the atmoijphere. Hence we. find, that Uttle^ir notiew 
is deposited on rocks, sands, or water; while^gnssaad 
living v^etables, to which it is so bigily iKnefieial, 
attract it in abundance ; a remarkable instanooof the 
wise and bountiful dlspedsations of RK>vidence* The 
same benevolent desi^'We may observe, also^ in *ikie 
abunclanee of dew in suiiimer and in hofi •dimatss, in 
which its cooling . eflecta are so i much . required. The 
more caloric the earth receives nturiag the day, the 
more it will radiate afterwards^ .and^ coaseqaent^) the 
more rapidly its tea^ierBtiue wSk be reduced in the 
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^nwnilQgy m ocnsparkoa vitb tiai of -tin aimotpfaere; 
Ib t^e West IndLesy aeaordiiigly» whcnre the iDtense heak 
of tke day is strongly contrutted wit{i the coolnew of 
the evm'mgi tiie dew.is prodigiously ahnndant^ When 
dew* i^ ffoeea the moment it . fiiUs^ it gets the name of 

. 49iM»2e!»ift another of the forms whieh the. vapoum of 
tk^ atmosphere . asaame. It consists of aqueous vapour^ 
congealed either, while, fidiing, or when in the air pre- 
vious/to fidling. The. first crystals, produced at a great 
height in the< atmosphere, determine, as they descend, 
the. crystallisation of. aq.ueous parttdes, which, witbont 
their pffesence, >the surrounding air would retain in a 
state of aoludon. The result is the fm^mation of hexa- 
gonal dartai on stars of six cays, when the weather is 
SKifficieody calns, and the temperature not ibo high to 
deform the crystals by melting off their angles; but 
wh^i the Atmosphere is agit^bed, aad the snow fiills 
from a great height, the crystals clash together, unite in 
g^ups, and form irregular flakes. 

HoUy aeeording to all appearance, is a species of 
snow, or of snowy rain, which has undergone a variety 
of congelations and superficial meltings, in its passage 
through different zones of the atmosphere, of different 
temperatures. Its formation evidently depends on 
eiectrioity. It is by an electrical apparatus, that we 
can produce artificial hail; and it is well known, that 
volcanic eruptions are often followed by the fUl of hail- 
stones of enormous size. 

Such are the principal circumstances which are sup- 
posed to concur in the formation of aqueous meteors« 
Their beneficial influence upon the earth is a point more 
easy to determine. We observe all nature languish, 
when the atmosphere retains, for too long a time, the 
moisture arising from the earth. Plants fade and 
droop ; animals feel their strength failing them ; man 
hinis^lf, l»ieathing nothing but dust, can with dimculty. 
procure shelter from the sultry heat, by which his firanae 
is parched and overpowered. But scarcely have the 
waters of heaven descended ^om the clouds, when all 
Hving beings begin to revive ; the fields resume their 
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gKenaMirtB; tbe floweni tbeir Mv^ tiats, MiiaaiBtife 
•portive freedom of tlKir motioiMr aad the elements el 
the air their healthfcd eqailibriiimf. Sbow itmU, ir&ose 
very name ahiniis the natrres of the tropies^ is prodtie* 
tive of real advantages in the economy of nture r it se« 
cures the roots of plants against the effects of intense 
cold: it aenres to raoislen gently those lands^ fW>m' 
which, owwg to their local situationy ^e run is too 
BOOtt carried, off ^ and it paves Ibr the inhabitant of the 
ncHrtii, comraodions and agreeable roads, along which 
be gaily skims in hb light and' nimble sMge. Hall 
alooe, of all the aqueons meteors,- never appears but as 
a harbinger of distress. Birds and quadropeds in-* 
stinctively conecal themsdrei^ as soon as they have any 
presentnnent of its. comings Man can neither foresee 
its approadh^ nor arrest its ravages ; be has be^i able 
to ward off the thunderbolts o^ the edcy, bnt he sees the 
hail destroy Ids corn, break his iruit tress, and shatter 
the very home where he dwells, without being able to 
prevent it. 

M'Culloch's Course of Reading. 



ON THE DELUCaS. 

It stands on record in Scripture, that this globe was 
twice enveloped in water ; once, when God by bis work 
of six days, aescribed in the first chapter of the book of 
Genesis, raised it up from what is usually called its 
chaotic state ; and a second time in the days of Noah. 
Kow, the effects of these two immersions of the earth in 
water are distinctly marked in the present form of it 

In regard to the first, it is a vulgar error, to which 
the Scripture gives no countenance, that the earth was 
first brought into existence when God commenced his 
six days' work. A more careful reading of the narra- 
tive win convince you, that this work was merely 
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pftitfittgf H k ^fti^mA ittbgil htbOagikmkMlMMm 
Of mabk 

The woMbafSeiriptlifenpcs '< In thei begiaaiag God 
«re«L«ed t^k^vM Mid flbe «ttnh*" ThU it a geoemi 
ttnnouttoeoMM of whaff wa» dooe in tiie lieginnlBg $ but 
hcrw long antcfoedeiit MH tlie dubtequent history that he^ 
ginning wai^^ we «re not infemod. The nnrMtive p»o* 
ceedsf " And the terth w»s without form and void; and 
dftrfcn!e(»S'Wtt9 npon Ihe &oe of the deep, and the S|>irit 
of Ood moved npoe the fiiee of the waien*" Thia dt^ 
seribes the eemdHion in wbioh the earth was, when God 
cemnMfncted his work of aix days. How long it had 
been itf that eonifition ia not said. There sve indiea^ 
tions,' heweveis in the Ibrmation of the omst of the 
eavth itself, thsit it had been for a long period in that 
condition, and th«l its then ehaotio state was the result 
6f some ftn^mer revolution or revolutiotts. Now, in 
perfeet eonlbrmity with this history, there are evidenoes 
of the presient dry hind hsiving been imtoerMd in waten 
ibr a mneh longer ^nod thaiv its transient hnss e r s ie n 
^ the d^uge. For eiLample^- there are immense masses 
of solid rock, some at great heightsm the mountains, 
sdme deeip In ^e bowels of fie earth, entire^ formed 
of shells aad •other marine i^mwins oemented together* 
Mflttiy of the m^est hesntiM marbles are thus formed^ 
in^ diggftig minesy alcer piereittg thvough- asany strata of 
rocks of vaitious desjcriptions; and arriving at great 
depths* below the sudhoeof the'csirth, miners oome to 
remains of plants and of animals, that must have been 
ibrmed va waoers ef the i^ea. 

Thesey and man^ other pbenon&ena, not only prove* 
that the globe was immersed in watev^ but that it must 
hiiv^ doHiSkHi^ itftkat eoaditiouy for a^mueh hunger pe- 
ril:^ ehadfr the wat^FS'of the deluge remained upon it. 

But there are oth^r phenemenii,' that indfteate^- that 
aHer* th^ ^arth was- brought Into its pteseat fdrm, it^ 
mountaiils»aud valleys, and rivers and seas, nearly as 
We now see thein, it was' suddenly immersed in water, 
WMioh also* suddenly reeededi The phenomena to whioh 
1 now alludief are sueh as fossU sheUisy marine plants^ 
bsttes^4^e.«which are-foundtw^earth^pii gravely or sand^ 
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ftod in ot&er $itiiiti0iult Wbjioli indimite a jRUAb BW^ de- 
cent deposit, thaa the shells and other mariue aub-; 
stances formed into ^olid rock% alr^i^ AlUtded/to. In 
every part of the worldi tbere are fom^. indicatiooa of a 
submersion of the dry groiind ia wat^, mudi later than 
the formation, of the mountains and valliaysi and affect- 
ing the condition of the globe much mor€^ superficially. 
Caves, for example have been found in ^untries the 
most distant from one another, in Europe ^nd in New 
Holland, contain ing large quantities of bon<es of animals, 
mixed with earth or gravel, and in many eases, povered 
with a substance called stalagmite. In many cases, tbe 
bones belong to species of aninUls, that no longer exist 
in the countries in which thc^. are found. S^nes. of 
elephants, hyaenas, rhinoceroses, &c. have been found 
in Britain, and in many parts of Enrope, . . 

It seems now to be generally admitt^ by scientific 
men, that there are means of ascertaining at what dis- 
jtence of time a. deluge covered the p^rth, and that the 
<»teiilations founded upon them point unifora^y to ike 
time marked in the Scriptures. The following passage 
is from Baron Cuvier ;-— 

. << Thus, while the traditions of all nations have pre- 
serf<ed the remembrance of a great catastrophe, the 
djifUt§0f wbioh changed the earth's surface, and destroyed 
neairly.tfae wbole of the human ^)eci6s, geology apprizes 
nsv^dut of #fae various revolutions, which have agitated 
our ginbe, th6 last evidently qorrespands to tbe . period, 
wbHth is. assigned to the deluge. 

'^ We say that, by means of geological isonsideratioos 
^one, it is possiUe to determine the daitei of this g^eat 
^QQt wttb some degree of precision* 

*^ Thsce are certain formations, . which must have 
^Munmeaced immediately aller the last catastro|»he, and 
wliicfa) firfHn that period, have been continued up U^ the 
pneaenC day with great regularity. Sucb are thiede* 
pissits of .detritus observed at the mouths of riversj the 
WMses .of rubbish which exist at the foot of mountfiins, 
"jwd rare farmed of tite fragments, that &11 from their 
fSMMnitft^ad sides. These dq)08its rec^ve a yearly in- 
lafAnm wbich it is possible to measure. Nothing, thercr 
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1bre> ift vabte.ensyi tkaa to eahmhto the time, which it 
has taken than to acquire their present dimeiiiioiis. 
Tius calcidattoa has been made with reference to the 
debris of moantsnis; and, in all oases, has indicated a 
piifiod of about fonnthovsand years. The same result 
has been obtained from the other alluTial deposits. In 
short, whatever has been the natural phenomenon, that 
has-been interrogated, it has always been found to give 
evidence in accordanee with that of traditioa. The 
' traditiens themselves exhibit the most astonishing" con- 
ftmnity. The Hebrew text of Genesis places the de- 
loge in tbe year 2349 before Christ. The Indians make 
the fourth age of tiie world, that in which we now live, 
to-.eommenoe in the year 3012. The Chinese place it 
abdut the year 2884. Confucius, in fact, represents the 
first King Yeo as. occupied in drawing ofF the waters of 
tbe oceain, which had risen to* thie tops of the moui>* 
tains, and in repairing 1^ damage which they had oe- 
<iasioned."-*CABiaLn on the Dwine <Mgm of the Sokf 



. 1. — MINERAL KINGDOM. 

There is perhaps no portion of the earths surfece^ of 
the same extent, which contains so great a variety- of 
those mineral tsubstances which nunister.to. the neces- 
sities and oomlbrtd^of life, as the ^ island of Great Bri- 
tain ; and it would,almost«eem^<firom its internal struo* 
tiHpe, as'if Providenee had qpre-ordaiiied that it shoald 
bei'thc'i^eat of liTkiopulent and .poweri^il people, and one 
of his ichief instrunieiits for the civilizatton and. ad- 
vancement of the human race* That this, is no extras 
vagamt, overstrained expression. of national vaaifgTy may, 
WQ!thiDk> be^ery easily made apparent,' by a few re- 
fleetioDS. on the vast advantages, whicb the Britii^ 
empire itself, and, through, it, l£e. civilized worid, have 
derived, from the ciwumsts^iee of our posseastng -an 
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abundaaoe of oae pardebEsr minienl tuider Ite' tavfiwe 
of our soiL Tke idmost inexhwudl^ mk6BS9 of coykL» 
which ave fotmd ia so nmny diffssenft parts of our 
kkwiy have unqveationabiy been oae of the chief 
f oufces of our wealthy and cSf our influeaoe amotig the 
other utiow of Europe. All oar great. mamtiMturiag 
to«iifl^r--BifnitiDghaiiiy Leeds^ Sheffidd^ IMbuieheater, 
Glasgow,. Pauley, are not onfy sitoated m tiie immed»* 
ata vicinily of coal, hot never wodd have existed with** 
oiitit. If we had had no coal, we should have lost 
the greater part of ti>e wealth we derive &om oar me* 
talkie ores; for they oould neidier have been drawn 
from the depths, where they lie eoneealedv nor, if Ibund 
near the suvfece, could tbey faicpe been profitably re* 
fitted. Without coal, the steaib-engine would probably 
have remained among the apparatus of the natmnd fM^ 
loaopher* Not only did the fuel supply dnT nxmis of 
working the machine, ' but the demand for artifisial 
powers in order to raise that same fuel frcim the bowele 
of the earth, more immediately led to the practical qi- 
plication of the great discovery made by Watt, i^rhile 
repairing the philosophical instrument of Dr* Black. 
Before the invention of the steam-engine, the power 

S required to move machinery was confined to the im- 
elling force of running water, of wind, of animal and 
uman strength, — all too weak, unsteady, irregular, and 
costly, to admit of the possibility of their extensive ap- 
pKcation. But the steam-engine gave a giant power to 
the hunmn race, capable of being appiie^ to^ every pur- 
pose, and in every situation where ftiel can be found. 
Thus, manu&ctures arose, and from the cheapnem with 
whioh labour could be commanded, i^d the prodigious 
iucvease of work done in the same space of time, their 
produce was so reduced in price, as to bring hixuriea 
and comforts within the reach of tiiousandsr who never 
tMtsd the^ before. New taetss thus excited^ avd in** 
ereasing consumption, multiphed mamiftu5tnriog estab-* 
Ifriiments ; and tkem demands, led to great nHOiufiietoreg 
flf machinery; competition led Us improvement in the 
steam-engine itself, and thus, by the reciprocal: actievof 
a s pw oMMBrt and dtmandy ovr macboiery aiid.<niaau<# 
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htetwtB gMmiky nJtxfund tkiA Mgil iegMv of perfce^ 
tiMK^ to wldeh they a>e ii<»r ftrm^ Wtdi 4|ie Ibh 
pvovenmit of the stetm^engine, mmm ihs irofliediil iqp^ 
plication of it to navigation, which has already, in a fim 
yesTB, produeed iaeh isitnumMaary malta? aaclirhich, 
when combiBed widi its ftirdier applieatvoa to* wjMel 
earmge», must, at no great ^stance of time, eooeaionai 
tevoiotidki iw the whole slate of society* 

Niexi to eoal, oor moN is the most important oif our 
mineral treas4i«es; and it is a remarioiMe drevmitaneey 
tii«l theore of that meial, which is so esseDtial to tbif 
waoie of man, tfaait dvitiaafion has never hee» kaM^wir 
t& exist withont it, shosld in Great Bfitaiii bepiaieed t« 
greatest abnndance, not only in the vieunty of, hat ad^ 
tttiilLy associated with^ the cool neeessary ts> tepaiwiie 
tbs' metal freoi the iapondes of lihe ore^ so< as tv render 
it fk 'for tne* I» Sweden, and most ether eonatriesv 
wbei« isoa miMies exist, the oie is reiwsd by flaeaii»of 
wood ; bnt oo ^wce on the snrihce of enr island ecMM 
bare bemv i^red to grow timber for suoh a p«»pose;i 
and tha%^ withMiwt cod, in plaee< of being, aa we are sow,, 
great exporters of wrougl^ and aawronght hfom te><dis^ 
tant n^LtMms, we must h^e depended oa ether oonntries 
for this metal; to the vast detrhoaeat of many oi 4mt 
BRmn&clvares^ which mainly owe their improve«neiitan«l 
extension to the abandanee and conrnqnent cheapness 
of iron. 

Theoe are exteaeive mines of lbadi in Derbyshire,* 
Yorkshire^ Nortivuittberland, Lanail^im; Bttrnfrios-' 
sin«v and iMvtval. other places ia Gresff: Bricaia^ soffits 
cient not only for the internal demand for that metaly 
but y^ddmgf a considevabie amoimi for exponasion. 
Goir^R is pvodaeed in large qaantitieS' in Corawaff; 
and tke same eouilty has been cdebrated for its mt 
mineS) for neartly two tfaDusand jearsv 

Coadv irony lead, coppery and tinv are the pifaeipa^ 
miaerais o^oar :coiaitry, whicby in coihniou kmgfi»agey 
are! asaally associated wkb the idea of the prooaee of 
minest. Siisreirand Gold we: have none;* witk the esteep- 
tioft of'S^Jittle/of thd former edntained in soaae of the^ 
dasB of^lead^wlttch^ia^^paratitd- by refining,, mhtm ^ 
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•ttffleient qiiMtit3F to yield a pMlift» bejond tlie 
of the proceM ; hot we have some other metals, In^yy 
ttseifbl in the arts, such as sincy antimiHiy, and man- 
ganese. 

Besides the substances above mentioned, we have 
many other mineral treasures of great importance still 
to be noticed. Of these the most valuable perhaps is 
limestone, from its use in agriculture, to meliorate the 
soil and increatfe its fertility, and firom its being an in- 
dispensable . ingredient in mortar for building; and 
tiiere are not many parts of the island for distant from a 
supply of this material • Building stone is found in 
moit parts of the country ; and although we must go to 
Italy for the material for die art of sculpture to be em-' 
ployed upon, we have firee-stones applicable to all the 
purposes of ornamental architecture, and we have many 
marbles of great beauty. If stones be* far off, day is 
never wanting. to supply a substitute ; and the most dis- 
tent nations have their daily food served up in vessels, 
the materials of which, dug from our clay-pits, have 
ffiven occupation to thousands of our industrious popu- 
htion, in our potteries and china manufactures. For 
our supply of salt, that essential part of the daily sus- 
tenance of almost every human being, we are not de- 
pendent on the brine which encircles our island ; for we 
navCi in the mines and salt-springs of Chesldre and 
Worcestershire, almost inexhaustible stores of the purest 
quality, unmixed with those earthy and other ingredi- 
ents, which must be separated by an expensive process, 
before a culinary salt can be obtained from the water of 
the sea. 

Familiar as is almost every one of the mineral sub- 
stances we have named, in the common' business of life, 
there are manv persons who have but a very imperfect 
idea whence they are derived, and. what previous pro- 
cesses they undei^o, before they can be made applicable 
to bur use. In thfB formation of organized bodies, that 
is, in the structure of animals and plants, the most su- 
perficial obsei^er cannot foil to discover a beautiful and 
refined mechaniim; but if we cast our eyes upcm the 
groiuid, and look at heaps of grarel^ seiidr cUy>: and 
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8te9i)i:its€icaaEi»atifo]uui06Oiil3rfcad brovgkt tbeni Uh 
getber* and tkal neither ayametiy aor order can be4ift* 
cov^r^ m their rnature* But a doaer eiMnlnatiap soon 
oonvinces us of that» whiclL reasoniog from the wiidom 
and design manifested by otiier parts of creatioii» we 
might h^Mrehand have very natoraily been led to ex- 
peet) viz. ihat in all the> varieties of form, and stmoture^ 
and change,, which the study of the mineral kingdom 
displays, laws, as fixed and immutable prevail* as in the 
mest complicated meehanism of the humaa frame, or in 
the; motions of the heavenly bodies: and if astronomy 
has diaooverjed how beaut^^Uy ^*the heavens declare 
, the glory of God," as certainly dp we feel assured by 
the investigations of geolc^, that the earth ** showcth 
hi» handy work/'-— P^nny Magazine* 



IT,— MINERAL XINGDOM. 

The land rises frox^.the surface of the sea in the forui 
of islands, and of great continuous masises called conti- 
nents, without any regularity of outline, either where 
it comes in contact with the water, or in vertical eleva- 
tion, its surface being diversified by plains, valleys, hills, 
and mountains, which sometimes rise to the height of 
twenty- six thousand feet above the level of the sea. 
Numerous soundings in different parts of the world have 
shown, that the bottom of the ocean is as diversified by 
inequalities as the surface of the land ; a great part of 
it id unfathomable to us, and the islands and continents^ 
which rise above its surface, are the summits of moun- 
tains, the intervening valleys lying in the deepest 
abysses. ' 

Different climates produce difFerent races of animals^ 
and different families of plants; but the mineral king- 
dom, as far as the nature of stone is concerned, is in- 
dependent of the influence of climate, the same rocks 
being found in the polar and in the equatorial regions. 
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AkhoBgh tbew i» odnridiimbltt ^S/wnAf itt <iM«tru«llM 
of the earth, it b aot vamuf dcgms: eMUie«tetf- nMt 
particular tiaue^ as fiiv As relates to ctitattuitKttOb^ 
wUaffa ave exteraml; to it) nov eaa we m^, thai Aed 
wondevfnl action which burniag moimtaiiis teM m l§ 
ffAag oil in ks iateriocy is confined to any part o^ th6 
sphenre» for the vokaaic iines of Iceland bura as( fiercely 
as* those that burst forth nnder the line. From all tbo 
observatioas hitherto nade, there is no reason to^ettfH 
poflB) that any unexplored eouitttpy< contains miamnA 
bodies^ with \diich we are not already oc^ainted; 'and 
aiddioagb we cannot say beforehand of what roels tti 
uAesaBiiiied land is likely to be composed^ it is o^« 
tmady improbafaiey that any extensive series of rooks 
should be found, constkuting a class diffisrent fro» any 
which have been already met with in other parts of the 
globe. 

When we dig through the vegetable soil, we usually 
come to clay, sand, or gravel, or to a mixture of these 
unconsolidated materials; and, an some countries, we 
shall probably find nothing else, at the greatest depths 
to which we are able to penetrate. But in most places, 
after getting through the clay and gravel, we should 
come upon a hard stone, lying in layers or beds parallel 
to each other, either of one kind, or of difFerent kinds, 
according; to the depth. This stone would vary in 
d^ereot ciotintries, and in diderent places in tiie same 
country, as well in its constituent parts, as in the thi'Ck- 
ness, alternation, and position of its beds or layers. 
It hua been ascertained by the observations of geologists, 
ik various parts of the world, that the crust of th6 earth 
is composed of a series of such layers, distinguishable 
from each Other by very marked characters in their 
internal structure. The elements, of which they are 
composed, are not very numerous, being for the most 
part the hard substance called quartz by mineralogists, 
of which gun-flints may be cited as a fiimiliar example, 
th^se being wholly composed of it, and the well-known 
substances, clay and limestone; but these elements are 
Aggregated or mixed up together in so many propor- 
tions aild forms, as to produce a considerable rariety of 
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loeli* Bwides tkb timienlitff oetb|MMitioiiy or whtt 
amy be tennad tlieir nmrnlt Btractaro« the gfMtMl 
propeitioii of the rodu^ that ktt so ftrruitf ed. in layftra^ 
eoBlain foraign bodies, such as fragnseHts m other foeks^ 
shells, bones of hmd and amphibioos anlttnls, and of 
fiafaeSk and portions of trees and plants^ It has futtber 
been foand, that these different la^^turs or gtraia lie 
npon each other in a ceftain determinate order, which 
u never, m cang degree, inmrietL Siippoae the series of 
strata to be represented by the letters of the alphabet) 
A being the stratum nearest the snHhee, and Z the 
lowest : A is never found Motr Z, nor under any otiier 
of the intervening letters ; nor is Z ever ibund above any 
of the letters that stand before it la the alphabet : and 
so it is with all the strata represented by the other 
letters. It must not, however, be imajglned^ altheagli 
this regularity in the order of snperpeatttoB exfets, that 
all the diflbrent members of the series alwey» ooeur 
together; on the contrary, there is no instance where 
they have all been found in one place. It possibly may 
happen, that where C is found in a horizontal position, 
by going deeper all the rest would follow in succession ; 
but this we can never know, as the thickness would be 
infinitely beyond our means of penetrating : and there 
are reasons, which render the existence of such an un« 
interrupted series extremely improbable. It very sel- 
dom happeaa, that more than three or four meipbers of 
the series can be seen togedieri — we say of the eerieet 
heeause ea^^h member is composed of an almost infinite 
number of subordinate layers. This order of sucoession*^ 
established by geologists, has been determined by the 
combination <^ many observations made in di^ent- 
eountries at distant points. The order of three or fou» 
members wa9 ascertained in one place; the upper 
stratam in that place was found to be the lowest mem- 
ber of a second series hi another place, and the bneeet 
stratum at the first station was observed to be the 
appermost at a third point ; and, in like manner, the 
oraer of superposition, was discovered throughout the 
^ whole range. Neither is it to be supposed that the 
strata, whicb lie jiezi eaok iotber> .^v^aU^ys,^ in> 
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Qftture; ««, Iblr imtancetUmi^ wherever .G.iocfouQiiji^r 
•odated with unotlier member^ it is alwaj&.«ither wiib 
F above it, or H below it: it relry often Jbappeos tbat 
F lies upon H» G being altogether /absent ; and € may^ 
even be seen lying on R, the .whole of the int^nren-^ 
ing members of the series being wanting. Very fre^ 
quently one. of the lowest members of the series appears 
at the.surfiu^e. Einery one may hare seen sometimes 
elialk, someitiraes slate, lying immediately beneath the 
vegetable soil, or ev/en at the sur&ce wtthont thatseanty 
oorering* Butif a lower member of tha serbs be seen 
at the suHace, however deep we might go, nt^e .should 
never find any. one of those roeks^.that. belong to tho 
higher membm of that series* The immense .practieai 
advantage of this knowledge of the determmed ordar of 
suooession will be seen at onoe ; for if O were found to 
pceupy the sur&ce of the conntry, it would be at once 
known, that all search fot eoal in that spot would be 
fruitless. : Jbid. . 



III.^— MINERAL KINGDOM. 

' The means, by which geologists have been enabled 
to fix the order of saperposition in the strata composmg 
the cmst of the globe, have been partly the mtneni' 
composition of each member ijf the series, partly their 
containing fragments of other rocks, but chiefly the 
remains of animals and plants, 'tiiat are imbedded in* 
them. They observed, that there was a class of roek» 
distinguished by a considerable degree of hardness, by 
closeness of texture, by their arrangement in slaty beds, 
and by possessing, when in thick masses^ a gKstenkiff 
structure, called by minenllogists crystalline^- of whieh 
statuary marble or' loaf sugar may be quoted as ihmilittr 
examples; and these were, even when assoeiated with' 
rocks of another sort, always lowest-^ Above, and in 
contact with them, another group of strata was ob- 
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fl^v^'wbicbt in niteinral comf^tioft, had ft good doA 
of reaefflbkaee to .tboae below thom, but oonteined 
tomided haigmeo^ of «tber rookt: aad, wben thett 
fragments were examined^ tbey wxare. fdnnd to be iden* 
tical with the rocks oMdfHMing the lower >trata, Tbk 
siecoiid series Was observed . to be covered by aoiotker 
group of strata* which containecl shelis and corala, 
bodies that had never been 'seen in eay of the lower 
strata. Thus it was clear, as the including sttbstanoe 
must neccstorily be formed subsequently to fbe pebble 
or shell it contains, that, previous to the formation of 
this third group, there had existed rocks to supply the 
imbedded fragments, and to contain the waters dT the 
ocean, in which the animals that once inhabited the 
shells must have lived. Asoending still higher, that is, 
observing the strata as they lay one ab^ve anolJier 
towards the sut^ace, it was found, that many were 
entirely composed of the riragments of pre^xistiBg 
rocks, either, in the form of pebbles, or of saad cemented 
together: that there was a vast, increase in the number 
and vaiiety of the imbedded shells, the latter forming 
;v^y often entire beds of Irook, many feet in thickncM; 
and that the remains of plants b^;aa to appear. 

In this manner certain. great divisions of the. sirata 
were established, by very. clear and inftllible distinctive 
characters. But it was. reserved for an English prao* 
tieaL miineral surveyor to make a discovery, which gare 
a newr direction to geological .inquiries, and which, ia 
the course^ of a ftw years, introduced. into the scienoe a 
degree of pfccision and certainty, that . wa» fomerly 
unknown. ; About thirty-fiv« years ago, Mr. WiHiam 
Smitb» of Chtrehill in Oxforashire, by an extensive 
series of observations in different parts of England* as* 
eeiftained ^t particular strata were characteriaged by 
th^ presence of certain fossil or petrified shells, whicfa 
were eiilier ooafined to them exclusively, or in pre* 
dominating q'uantity, or [were of mte ooeurreaAe in 
otheir strata: and he was thus enaUed to identify two 
rocks «et diMaUt point:* as belonging to one Mn^uamt 
when mere mineral ohamciisia would either have left 
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Mm in nnuvtaiaty^ or hftve ^atMf fided In ddddfa^ 
tiie qnaitioii^ When thb disaovery becttM kftowA to 
geologiitf, nutteroas obfertalioiift iv«r« miide lif <HiMr 
cottntrk% which coiiipleti^ proved^ that the pitedfAi 
wii not only spplieahle in tliose phioefl^ iH^ich Ma 
Sttitk hfli fatd an opportunity of observing, bat that it 
beid good genemlly, and tbrottghont the whole sertei 
tif atrata, from the loweat^ln which oi^^anio remains are 
Ibvndy to those nearest the snr&ce* Under the dlf««* 
tion of this guide» geologists have been enabted to di»> 
cover lines of tfepHration in the great divimoMs, whieh^ 
as already mentioned, had been esubtished by priof 
^bservattonsy pointing out distinet epochs of depomtion, 
and revealing a suceesBion of changes in the organic 
and momnio creation^ in a determmate difonologicld 
order. Thui more accarate hnowledge of the stractnte 
tFf the crrnt of the globe ia of the highest interest and 
importanoe; not onfy as a matter of speeidative scieoee^ 
bat as regavds the practical advantages in common lifci 
thAt bave been derived iVom iit^ 
; An examination of die phenomena^ exhibited by the 
iBtemal stmctvre of thii» series of snperimposed rock^ 
has established this fiurtfaer principkM^hat aU the i^t#ata 
mast have been deposited on a level foundatiot»-4hat 
isron pre-edbting greand, that was either horkontal 
or nearly so, at the bottom of a fluid holding (ikeir 
mat^iriala either in suspension, or in sohition^ or partly 
both. Vow, aa we hnow of no inid in which thia could 
have tahen place except water, geologists have come lo 
the coiiclttsion,'that tbie chief part of all the strata, how-^ 
ever elevated they may now be above the level of tiM 
sea^ were gradually deposited at the bottom of the 
ocean; and die remainder of them at the bottom of 
inland seas^ or lahes. Bat if Mn be so, what mighty 
revohitions most have taken place to cause rocks^ 
ibvmed in the depths of the ocean^ to occupy the som« 
mitaol the h^hest momitains I By what known agency 
can so extvaordinavy a change" oif position have been 
eilBOted ! That the ibet of elevailion is iadispiitafale, is 
proved bythe shell* imbtddsd in stratifted rocks at the 
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vpurod lo 4iacpy^ 1^ wh»i wna^ Hm «hiM» in tbt 
relative position of the rock and the sea has been 
brought about, have, by an attentive observation of the 
phenomena of earthquakes and volcanos) and the re- 
semblance between the products of the latter and cer- 
tain parts of the earth's structure, which we have yet 
to notice, arrived at a very probable solution of, the 
prj^hlen^ 

Although the strata were originally deposited in « 
horizont^ position, and are oflen found so, especially 
as regards the inferior members of the series, they are 
not uniformly so, but are frequently inclined, more pr 
less ; and they have been seei^, not only at every angle 
of inclination, but very often in a vertical position. 
When a vertieal section of a mountain is exposed, as is 
ofl^n the case in valleys or the deep bed of a river, 
such an appearance as that represented here is not un- 
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qommgn ; and if the stratum a be composed of rounded 
blocks of stone surrounded by fine sand or clay, and if 
the stratum b contain a layer of shells lying parallel to 
the^ sides of the stratum, and if they be unbroken 
filtjiough of the most delicate texture, it is manifest, that 
these strata could not have been deposited in their pre* 
sent vertical position, but upon a level ground. Some- 
tinges thqy are not only disturbed from, their horizon- 
tality, but are bent and contorted in the most extra- 
ordinary way, as if they had been acted upon by some 
powerful force while they were yet in a soft flexible 
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state. Tills icpprntrntCB, very cdmnioh in th^ slate rocks 
of the north coast of Deven, is shown in the^ diagrani. 




This seeming disorder and confusion is evidently a part 
of the order and harinony of the universe, a proof of 
design in the structure of the globe, and one of the pro- 
gressive steps, by which the earth seems to have been 
prepared as a fit habitation . for man. For if all the 
strata had' remained horizontal, that is, parallel to the 
surface of the globe, if they had enveloped it like a 
shell, or to use a familiar example, had they surrounded 
it like the coats of an onion, it is clear that we should 
never have become acquainted with any other than the 
upper members of the series ; and that the beds of coal 
and salt, and the ores of the metals, all of which are 
confined to the inferior strata, could never have been 
made available for the purposes of man. Without this 
elevation of the strata, the earth would have presented 
a monotonous plain, unbroken by the beautiful forms 
of hill and valley, or the majestic scenery of mountains. 
With these inequalities of the surface are intimately 
connected all the varieties of climates, and the diversi- 
fied products of animal and vegetable life dependent 
thereon ; as well as the whole of what may be termed 
the aqueous machinery of the land — the fertilizing and 
refreshing rains, the sources of springs, inland lakes, 
and the courses of rivers and brooks in their endless 
ramifications. Throughout all this there reigns such a 
harmony of purpose, that the conclusion is irresistible, 
that the breaking up of the earth's crust is not an ir- 
regular disturbance, but a work of design, in perfect 
accordance with the whole economy of nature. 

We have said, that if we dig through the superficial 
covering of sand and clay, we usually come upon stone 
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4ui|MMd in.liiytn; but tiMi« afe mm pla/fieS; where 
w^ »taeiAd fimb aiFMk witiiout any sttoa arrai»geiiieiit» 



whioh' wddd coiKiiiiie of the ttme unitbm tezttire^ and 
withtoat any parallel rents dividing it into beds, howeTer 
deeply we might penetrate into it Such vmstralt^Ud 
voduy alithougn of limited extent in prc^>ortion to the 
$trmi^/Sed roeksf constitnte a considerable portion of the 
crust. of the esjrth^ and in all parts of it they generatty 
rise above the suHhce in hmee unshapen masses, snr- 
rounded by the stratified rocks; and sometimes they 
occupy districts of great extent, where none of the 
latter rod^ can be seen. In mineral composition they 
are essentially different from the other class; never 
consisting of Jimesttme, or sandstone, or clay, and never 
containing rounded pebbles, shells, or the remains of 
any other kind of organized matter. Their elementary 
constituent parts are simple mineral substances, which, 
although sometimes found in the stratified rocks, are 
always, in the rocks we now speak of, in diffeient com- 
binations : they are always in that particular state called 
crystalline; and ivhen the parts are large enoo^ to be 
distinguished, they are seen to interlace each other, and 
by this arrangement they form a veiy hard tough stone, 
very difficult to break in^> regular squared forms, or to 
work with the chisel, and they are very often capable 
of receiving a high polish. The substances most fiuni- 
liar to us in common life, which bekme to this class of 
rocks, are granite, whinstone, and basalt Ibid. 



IV...^MIN£RAL KINGDOM. 

We have shown, that the crust of the globe is com* 
posed of two great classes of rocks, one of whicif con- 
sists of a series of beds of stone of different kinds, 
lying upcm one another in a certain disterminate order 
of succession, called the Stratified E^ksy or the 
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frqw t^.atratu by peculiar misMal com^o^lMa,. bj 
novor contftiBing pebUet okr the rcoBanfl of animais 
•nd /phmtily and bj. oever being armngafi in parallel 
iayaWf from irbicb lait charaeter they have been 
danooioated fhe UnttrabijM Bock9.. We shall new 
preoeed to flhov^ ui what maimer Uwee twada30e» of 
voeks are aaMXsiated together. It is qnile eyident, that 
the mode of formatioii of the two.muflt ^ve been 
tottUy dil&rait. While the atnda* by their parallel 
arraogementy by the pebbles of prerexistiug rocks, and 
by the remaioa of living bodies which they contain, 
deiQOnitrate, that they must have been formed onder 
water, by deposition from the surftiee dowQwanlB^*<-< 
the vhole cbaraoters of the unstratified rocks eqoaUy 
prove» that they must have come to the surface Irom 
the interior of the earth* afUr the depo9ition of the 
strata ; that is, that they have been ejected among the 
strata from below in a melted condition^ either fluid or 
in a toft yielding state. Geologists have come to this 
joenolttpion, from a careful examination ^tad compariaoa 
of the unstratified rooks with the products of existing 
voleanoeSf or those, buroieg mauatains, that hare 
thrown out streams of melted stone or lava, both, in 

SiAt ages, a$ recorded in hittory, and in our own time* 
y this comparison they have discovered a great 
eimilarity, pflea ao identity, of oompositioa, between 
the unstratified rooks and lava, and tlus closest analogy 
in the phenomena exhibited by the masses of both 
kinds, and in their relations to the stratified rocks, with 
which they come in contact 

In every case the unstratified rocks lie under the 
stratified. This order has never been reversed, except 
in cases, which have been afterwards discovered to be 
deceptive appearances, and where they have been pro- 
truded between strata* But it may be said, that this 
fact of in^riority of position is no proof of Section 
froqi below, far less of posteriority oif formation : for 
they might have been the foundation on which the 
strata are deposited* . But their eruption from the 
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interior, and thtt that eraption toAk pkee after the 
strata were formed, are pro?«ed by other evidenee, as 
we shall presently show. 

A section of the crost of the earth, where the strati* 
fied and nnstratffled rocks have been Ibund associated 
together, hi^ often exhibited the appeanmee i«pre* 
rented by the diagram. 




A and B are mountains of granite or of whinstone, 
with strata of limestone lying upon it From A 
branches or shoots connected with the principal mass 
are seen to penetrate into the superincumbent strata ; 
. and in the mountain B, the granite overlies the lime- 
stone for a considerable way near the top, as If it had 
flowed over at that place, and lower down it has forced 
its way between two strata, ending like a wedge. 
Now, as the penetratir^ substance must necessarily be 
4>f subsequent formation to the body that it penetrates, 
it is evident, that tbe granite must have been formed 
after the limestone, although the latter rests upon it 
But if any doubt remained, it would be removed by 
the additional fact, that the granite veins in the moun- 
tain A, contain angular fragments of limestone, identical 
with the strata above ; and the fractured ends are seen 
|x> fit the places of the continuous stratum, from which 
they have heen broken off. 

The posteriority of the formation of the unstratified 
rocks to the strata is thus made evident from their 
relative positions ; their forcible ejection from below is 
equally proved by the penetration of their veins or 
ahoots into the superincumbent strata in an upward 
direction, often with the most slender ramifications to 
a gr^t distance, and by tbe portions broken from the 
strata and enveloped in the substance of the vein, 
"niat they were ejected in a soft melted state, produced 

D 
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hf the action of beat, ia abown by the close resem- 
bianoe, in mineral compoaitiony of the unstratified 
rocks to the products of existing volcanoes, and by 
remarkable changes often observed to have taken 
place in the strata, where they come in contact with 
granite and whinstone. Soft chalk b converted into 
a hard crystalline limestone like. statuary marble ; clay 
and sandstone are changed into a substance as hard 
and compact as £int, and coal is turned into coke ; 
all of them changes which are analagous to what takes 
place, when the substances are su£^ected to a strong 
artificial heat under great pressure. In the case of coal, 
it is very remarkable ; for when a bed of that sub- 
stance, and a stratum of clay lying next to it, come in 
contact with whinstone, the tar of the coal is often 
driven into the clay, and the coal loses all property of 
giving flame, although, at a distance from the whin* 
stone, it is of a rich caking quality. 

We have shown, that we are enal)led to fix a chro- - 
nological order of succession of the strata with a 
considerable degree of precision ; and although we 
have not the same accurate means of determining the 
relative ages of the unstratified rocks, there are yet 
very decisive proofs, that certain classes of them are 
older than others, that different members of the same 
class have been ejected at distinct periods, and that 
the same substances have been thrown up at different 
times far distant from each other. Granite, in veins, 
has never been seen to penetrate beyond the lower 
strata ; but whinstone and the lavas of existing voK 
oanoes protrude in masses, and send out veins through 
all the strata: veins of one sort of granite traverse 
masses of another kind, and whinstone and basalt veins 
are not only found crossing masses and other veins of 
similar rocks, but even of granite. Upon the principle, 
therefore, before stated, that the penetrating substance 
must ne<jessarily have been formed subsequently to the 
body penetrated, the ^bove phenomena demonstrate 
successive formations or eruntiqns of the unstratified 
rocks. 

As the highly elevated, broken, and contorted 
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pontiotts of tke itrata are only explietble on the 
fluppoftition of a powerfiil force acting upon them from 
below, and as they are seen so elcTated and contorted 
in the neighbourhood of the unstratified rooks, it is a 
very legitimate inference, that the mountain chains 
and other inequalities on the earth's surface have been 
occasioned by the horizontally deposited strata having 
been heaved up by the eruption of these rocks, 
although die latter may not always appear, but be 
only occasionally protruded to the surftuse, through 
the. rents produced by the eruptive force. The 
phenomena of earthquaikes are connected with the 
same internal action, and these have often been ac- 
eorapanied by permanent elevations of entire portions 
of A country. This theory of the elevation of moun* 
tains by a force acting from the interior of the earth is 
not a mere inference from appearances presented by 
vocks, but is supported by numerous events, which 
have occurred repeatedly within the period of history 
down to our own time. In the middle of a gulf in the 
island of Santorino, in the Grecian Archipelago, an 
island rose from the sea 144 years before the Christian 
era ; in 1427, it was raised in height, and increased 
in dimensions; in 1573, another island arose in the 
same gulf; and in 1 707, a third. These islands are 
composed of hard rock ; and in that last formed, there 
are beds of limestone and of other rocks containing 
shells. In the year 1822, Chili was visited by a violent 
earthquake, which raised the whole line of coast, for 
the distance of above one hundred miles, to the height 
of three or four feet above its former level. Valparaiso 
is situated about . the middle of the tract thus pen* 
manently elevated. A portion of Cutch, near the 
mouth of the Indus, underwent a similar revolution in 
the year 1819, when a district, nearly sixty miles in 
length by sixteen in breadth, was raised by an earth* 
quake about ten feet above its original level. A v61- 
canic eruption burst out in an adjoining part of India 
at Bhooi, at the eicact period when the shocks of this 
earthquake terminated. These cases must not be cohi' 
founded with the production of new mountains, such 
.... ' . ' '• 
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as that of'JovuUo, in Mexioo, in ftlie year t739, wliieh 
.was vaifed ^ the lieigiit of 1000 feet above the table 
land of Malpais by eniptioiiB of sconce and the oiit- 
;pouring of . lava. The appearance of a new kland 
off the ooaat of Sidly^ in 4iie yeaor 18S1, U anojtiier 
•phenomenon of the latter clasa. it rose horn a part of 
.the sea, which was known by 4|piinding« a few yeare 
.before to have been 600 feet deep» to the height of 
107 feet above the water, and Ibrnied a cincaniiereBce 
of nearly two^thirds of a .mile. It was composed of 
loose cinders, and the part that rose above the levd 
of the sea, was wa^ed away in the winter of the same 
year ; but an extensive shoal Tenaains, 

It must not be supposed, that these internal move- 
ments only took place after the whole smes of strata 
had been deposited. There must have been long 
intervals between the termination of the deposition of 
one member of the series and the commencemeBt of 
that of the stratum immediately above it; and internal 
movements, accompanied with disturbance of the 
already deposited strata, after they had come to cmmoIi- 
date into stone, appear to have taken place during the 
Lwhole period, that the strata, from tiie lowest to the 
uppermost in the series, were deposited. The clearest 
evidence of this is afforded by certain appearances 
csxl^ibited by the strata, in all parts of the globe, that 
have yet been examin^. The diagram ih&t fallows 
represents a case of very common occurrence, and wiH 
explain our meaning. It must be borne in mind, that 
it is an acknowledged porinciple in geok^y, that all 
(atnatified .rocks, in whatever position they are now found, 
4mmt have been originally deposited horizontally. 




There are here five different series of strata, a, 6, c, 
W,«. Now, it is evident that the series a must bave 
iwB ftnt diatttfbed ; :that after its ehangre of poiitioA, 
the series h and c were deposited, covering tht endi of 
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Ae simian «f Htue seties a. B^t c iq^pMin to have been 
aeted upon bt two fatten 9A dfataot pohitB, when 
throwtK out' of ilft' hcrizoiital positioii ; fbr the strata 
dip in opposHe directions, ftMming a baiin-shaped 
f^fityi in vfltttk tiie^ seii^es d was deposited. la like 
manner, after the disturbance of c, the series e waa 
deposited^ eoveringr the eads of c; but the internal 
fofftBi whi«li raised the beds e from ^e depths of the 
sea to the summit of the mountain where they are now 
seen, appesirs to hate acted in such a direction, as to 
hflrvo carried up tlw whole mass without disturbing' the 
Ofiginal horikonlidi^f of the stracture. It isobviou8» 
that all Aea0t(^io« stmta must have partaken of this 
last diisturbaiiceb There aire, bendes, numerous proofed 
^tmt there have been not oniy frequent elevations of 
the stvala^ but also^depres^ons; that the same'strata, 
which had been at one titfie raised above the surface 
of iiie sea^ had agaia sunk dowa, preserving an inclined 
pottttion ; that they had fbrmed the ground, upon wfaidi 
new sedimeirt was< deposited, and had again been 
raiaed np^ carrying' along, with them the more recently 
fbrivsd strata. Ibid. 



V< — ^MINBBAL KINGDOM* 

Tba sidijeets'^ Which it is tiie province 6f the* 
geidogist to iweatigate, are by no means conibed to- 
questiosiB eoHedming mineral substances, but embraee 
a wider ^xAd, involving many considerations intimately 
oonneeted with' the histdry of several tribes of animals 
and plants^ It h jiot. possible to give even a biief out* 
line of the dodtciaes^ of geology wtthmit referring^ ta 
the great orders, and classes, into which naturalista* 
have divided the animal |p^;domk It will be neoes* 
sasy^ thevefore^ before^ proc^B&g to describe the 
^vtsioBB of the stratified rocksy wliicfe geolc^ists have 
eslabliskedy and. winch ase. founded mainly vpm tfae> 
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distinctive characters afibrded bj the remaiiis of 
organized bodies contained in the difj^rent 8trata» to 
say a few words upon the claBsification of animals, ill 
order to render the terms we must employ :mQre 
intelligible to those who are unacquainted with the 
subject. 

Animals are divided into four great branches, di»- 
tinguisbed by the terms VertdnyUedy MoUuic&us, 
Articulated, and Eadiated. The fir3T division 
includes all those animals which are provided with a 
bacicbone ; and because the similar bones, or joints, of 
^hich it is composed, are called by anatomists veriebr^^ 
(/rom a Latin word signifying to turth} the indi- 
viduals that belong to this division ane called Vertex 
brated Animali. It is subdivided into four classes; 
1,. Mammalich comprehending man, land quadrupeds, 
and the whale tribe; that is, all animals which. give 
suck to their young; the term being derived from 
mammaf the Latin name of that part of the body, from 
which the milk is drawn. 2. Birds of all kinds. 3. 
All those animals called Reptiles by naturalists : the 
word means nothing more than, that they .creep, but il 
has in common language a far more extended sense 
than that to which it is restricted in natural history. 
Frogs, serpents, lizards, crocodiles, alligators, tortoises, 
and turtles, are reptiles, in the sense of the word as 
used by naturalists. 4. Fishes^ of all kinds, except 
the whale tribe, which belongs to the class mammalia. 

The SKCOND DIVISION includes tribes of animals, 
which have no bones ; and because their bodies contain 
no hard parts, they are called Molkueoue Aniwialsy 
from a Latin word signifying soft. But with a few 
exceptions, they have all a hard coTering, or shell, to 
which they are either attached, or in which they can 
inclose themselves, and be preserved from injuries, to 
which) from their soft nature, they would otherwise be 
eonstantly exposed. There are six classes in this 
division, founded on certain peculiarities of anatomical 
fstructure in the animal, but these we shall not notice ; 
for, without a much longer description than we can 
enter upon, it would be a useless enameration of bard 
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names. It wiB inswer our present purpo^ anek 
better to lay, that the animab beiooffing io this 
division may be classified according to differences in 
ihe fonoB of their hard covering or sbellS) for it is the 
hard parts of animals which nimish the records of 
their former existence; these only are preserved 
imbedded in the strata, all traces of the flesh or other 
jBoft parts, as fiir as form is concerned, having entirely 
disappeared. Molluscous Animalsy therefore, are 
divisible into, L UnwalveSy that is, animals armed with 
a shell or valve forming one continuous piece, such 
tts snails and whelks* 2. Bivalves^ or those having two 
shells united by a hinge, such as oysters, cockles, && 
3» Midtwalwsr or those having mote thaA two shells, 
of which the common barnacle is an example^ 

The THIRD DIVISION is assigned to what are- called 
Articulated Aiumakf these having a peculiar anatomical 
structure, called articulations, from arlfcu/tif, Latin for 
a little joint. It i& subdivided into four classes; I. 
Annelidesy or those having a ringed structure, from 
WMutuSy Latin for ring : leeches and earth-worms are 
examples. 2. Cruitaemy or those» which have their 
soft bodies and limbs protected by a bard coating or 
crusty which in common language we also call shell, 
such as lobsteis, crabs^ and prawns, d. Spidersy which 
form a class by themselves. 4. AsectSy sUcii as flies, 
beetles, bees, and butterflies.. 

The FOURTH DIVISION comprehends a great variety 
of animals, which have an anatomical structure like an 
assemblage of rays diverging from a commoa point, 
and front which they are called Radiated Aniraalsy 
radius being Latin for ray. It contains^ five classy, 
but JEis three of these are -animals without hard parts, 
we may pass them over: of the remaining two, the 
one contains the echini or sea urchins ; the other, the 
veryj numerous tabe called zoophites^ jrom two Greek 
worcis signifying animal and fdant, because the animal 
is fixed to the ground, and builds its strong habitation 
in the form of a shrub, or branch, or leafy plant. 
Corals and sponges belong to this class; and among all 
the. diflSerent animal remains^ that are found! in the 
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strttft, tiienci 10 no daas^ wkichi besis aiijrpraportifNi^ m 
point dther of frequency of oeeurreitte, or in qfiuvilHyr 
to tbk test. 

The great c^inons of aniank* so ikr as the rt*- 
mains of species found in tiie stiatft iise eoaceihMdt 
or, as it ss termed, in afomil state, are therefbie beieify 
these:— 

L Vertebraied Attimals; OasMj^-^Mammalia^Birds^ 
Reptiles, Fishes* 

IL MottnseoYis Animak; C^asie^^Univalve^ Bcralme^ 
Mtthivalve Shells. 

III. Articulated Animals; C%iff«»«-^Craatacea^ In* 
sects. 

IV. Radiated Animals; C%um»— EchiAt, Zoophite& 
Each class is farther divisible inta avfetul famikei j 

each dnuily into several genera^ eac^ g^ma int» 
several tpedeSf according as greater or miaov poiBt» of 
resemblance and di£ferenee bring individuals near ^ 
each other. There are cc^rtain other great. distinctiOiis> 
which it is necessary to mention,' viz. that some 
animals eat animal food, the Cktmivormn; otfaen 
vegetable food, the Graminivorous; some can live 
both in the air and in ' virater, the An^pkibmuk^ 
Among fishes, molluscse, and enistacea^ some live in 
the sea, some in fiesh waten scane in both; and of 
those inhalHting ftesh water, some are peculiar to 
rivers, others to lakes. There are also laad^shells, such 
as the commtoB gardeiHinail. It is scarvciy neeessary 
to remind oar readers, that certain i^eciea are peeuliar 
to particv^ar regions of the earth, being adapted bj 
their nature to the different temperature and ot^r 
peculiarities, that exist in different countries. 

The number of distinguishable genera and species of 
fossil plants bears but a small pr<^porti<»i to that of 
fossil animal remains* 

The lowest members in the ordeor, in which the 
stratified rocks are }daced one above another, are die* 
tingttisbed by the great predomiaanoe of hard sla^ 
rocks, having a crystalline or compact teziore, but 
chi^y by this circumstance, that they have not been 
found to contaia any frdgm^;its.of pr^^^exitthf rocksi 
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cnr tlte'tidoiaiiB.of omnibed. hMeMi On tfiii aedmni 
they Ikave been caSkd the vbimmrx strata, as if 
formecL psior to ibe ezbtence of animal' life, and as - 
containing no evidence of odier loeka having oziatad - 
before them; Tha^. we cannot DOfW- discover' animal 
nemains' in these stoaia is» bowever, no pioof that tiiey 
had not previovnly existed; becsaose we meet with 
rodEs. cootaiiliAg oigaaib nmainB, whieb are so altered • 
by the action of heat in those parts, where they happen 
to^ have come ia contact with a mass of granite or 
whinstone, that all traces of the orsanic remains are ob« 
literatedy those ports of the rocks acqairing a crys- 
talline clnraetev analogous to what prevaik in the 
prioiaary strata* These hut may have contained the 
remains of ssiimalff ; 'bnt being nearest to the action of 
vokanio heaty they may have been so changed as to. 
obliteiatc tiie shells and corals^ by their bein^ meltsd, 
as it were, into the substance of the crystaUine lock.^ 
The absende of the fragments of pre-^aisting rock ia a 
less queBtionable ground of distinction. Fitom wbenoe 
the matonals composing these primary stvata were 
derived, ii9 a question, that it is not y^tj likely any 
geokgiteal vesearebes wiSl enable ns to solve ; that they 
were in. a state of minute division, were suspended in^ 
and gradually deposited fh)m, a fluid in a horizontal 
arrangement, and tkat they were subsequently ele« 
vated, brdsen, and contorted by some powerful fbrcc^ 
pviorto the deposition of the strata that lie over them» is. 
beiyend all doubt. There may also be beds of rook 
of gceot thickness, in which neither fragment nor 
organic remain has been found throughout a great 
extent, of couotry, which nevertheless may not be 
prilnavy>$ for if in any past id the same mass a single, 
pebble OS ft single shell shoald aA;erwards be &• 
covered, indubitaS)ly imbedded in it^ one such occurs 
rence would be as conclusive as a thousand, that a 
prior state of things had existed. It follows, therefore, 
that until the whole of an extensive district of such 
rocks were carefully examined, we could never be 
sure, that they might not one day be discovered to be 
«f secondary origin ; there is nothing in the nUneral 
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struetiire of any one stratified rock, that entitles us 
absolutely to say, that other rocks and living bodies 
could not hare existed prior to its f<Hrmation. But as 
there are large tracts of country occupied by strata, la 
which neither fragments of pre-existing rocks nor 
Dxganic remains have yet been discovered, geologists 
are justified in designating them the />rtmary strata; to 
call them primitiv€j as they used to be, and indeed still 
are called by some geologists, is to employ a term, 
which expresses much more than we are entitled to 
assert 

The unstratified rock, most usually associated with 
the primary strata, is granite, of different varieties of 
composition, usually lying under them in great masses, 
dad bursting through, forming lofty pinnacles, as in the 
Alps, and sometimes sending forth shoots or veins, 
which penetrate the superincumbent strata in ^all 
directions. 

Immediately above the primary strata there com- 
mences another series, very like many of the rocks 
below them, in respect of mineral composition* but 
containing the remains of shells, and some pebbles, and 
interstratified with thick beds of limestone, including 
shells and corals. These rocks are penetrated also by 
granite, and, in common with the primary strata, form 
the great depository of the metallic ores. They are, 
for want of a better term by which the class can be 
distinguished, usually called the transition strata, a name 
given by the elder geologists, because they were sup- 
posed to form a step or transition from the primitive 
state of the globe to the condition in which it began to 
be inhabited by living bodies ; in strictness, they form 
the lowest members of the next great division of the 
strata, which is distinguished by the name of the 
Secondary Bocks. These will be treated of in our 
I)^xt section. — Ibid. 
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VI. — MINERAL KINGDOM. 

: The SscoKOARY Rocks oomprehead a great variety 
of different beds of stone, extending from the primary 
strata to the chalk, which forms Uie upper or most 
recent member of the division* 

These rocks consist of an extensive series of strata, 
of limestones, sandstones, and clays, all of which 
contain oither rounded fn^ments of pre*existing roeks, 
pr organic remains, or both ; and each group, and all 
the subordinate membera of the groups^ are distin- 
gnishiAile by characters of great constancy and cer- 
tainty, derived from the peculiar nature of the included 
fosrils. They mast all have been deposited in a 
horizontal position; but there are parts of them, which 
liave undeigone greater or- lesa disturbance, being often 
thrown into a vertical position, and broken, twisted* and 
distivrbed in the most Extraordinary manner. Many of 
the disturbance of the lower groups took place prior 
to the deposition of the upper;, for the latter are found 
lying in unconformable stratification on the ends of the 
former, as represented in. the diagram,^in page 52. They 
^re tmveraed by vein«, or dykes^ as they are often 
termed, of whinstone and other unstratiiied rocks ; and 
there is usually great disturbance of the strata, when 
these occur. The dykes are c^n of great magnitude^ 
and the rock is frequently . thrust in huge wedge- 
shaped masses, o£ miles in superficial dimensions and, 
some hundred feet thick, between the regular strata. 
After the deposit of the secondary rooks, a remarkable 
change took place ; for all the strata that lie above the 
chalk, have a totally different charaoter from that rock, 
9^ all below, it 

Thes^ have been classed tc^ether in one great divi-. 
sioQ, and have been designated the Tbrtiary Rocks. 
Thus the whole series of strata, of which the crust of 
the globe is composed, is divided into: the Primary^ 
the Secondary y. and the . Tertkny. It is. evident, that at 
the time the aeoowbry coaka .were deposited,, a gi«at 
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part of the present continent of Europe mnst hare 
been considerably lower than the present level of the 
sea; that when the oklesi or lowest -members of the 
series were forming, the summits of the mountain 
ridges ai primary' roreks rose as isla&dfr of different 
Biagnitttdes from the bosom of the deep-; that at 
several successive periods these islands were Brioi« 
elevated, and attained eonsequently a greater^ super* 
ilcial extenty the newer fonned strata occupying the 
lo«:eF levels; In the progress of this series <Mf ehaages 
of ^e nirfaoe of the ^i/ototf when there wiere evidently 
occasional d^nressions of the laiid as well as elevadonsy 
there appear to have been formed basin-olHiped cavities 
or troughs, not entirely cut off from communication 
with the sea* and vast estuarieS) in which the tertiary 
strata were deposited. While the secondary strata 
stretdi continuously lor hondneds of leaguesi tile ter-* 
tiary are found only kk detached insulirted sp^ts of 
comparatively limited extent. In this state of t^ 
earth's surface there must hove been vast inland hesAi- 
water lakes ; for we find regularly stratified deposits of 
great thickness lull of oreanic remains, whieh ^lcIu- 
sively bdong to animals, that lived ib fresh water, and 
to terrestrial animab and plants. Like the secondary, 
the tertiary rocks consist of a great variety of strata of 
liniestones, sandstones^ days, and sands which have 
distinct characters, and have been united in several 
groups. In 'them we first discover the remains of land 
quadrupeds and birds; and bones of mammalia ar» 
most abundant in /the beds nearest to the surtee* 
A^ong all the various remains of animals and plants, 
that are found in the secondary rocks, from- the ohaik 
downwards, not one has been found, which is identical 
with any living species. Although they have characters 
agreeing with those, by which existing aninuds have 
been grouped together in the graiter divisions of 
genera* familica and classes; the living individuals of 
the same divisions have forms of stniofeure duntiaet from 
any found in a foesil state in the secondary roeks^— 
.But* with the tertiary strata,. a new order of thing* 
conunencea; Imr^ in the lowest of these, a small popor^ 
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tioii,«-«1mit three and a Wf per cMt of A* ftMril 
0lidU0 eannol be cKMingutelMd mm iqweici tiist now 
•xist : ts we ^ffrmeh the higher bed» tho pr oy ei' Ikm 
ahrayd inereasee; and in the oHiet foeent etKatuin, it 
AttMmnfB to nine-tenthe of the vhoie^ it ii not more 
than twefitj-OBe yean since the greet diviekm of the 
teitkry rocks wee estaUbfaed. Frior to that tiaM' the 
peculiar ebavacten, which eepatate them ftein the 
eeoeoMhuT' etnitay Imd been entirely eTertooked,F-i-*4i dr- 
cumetaiiee which marks vetyeftron^y Aat geoleny ^ 
the youngest of the sciences. The discovery was made 
by the celebrated Cuvier and his associate M. Brongniart, 
who found that the city of Paris was built in a hollow 
basin of chalk, that had been subsequently partially 
filled by vast deposits of days, limestones, sands, and 
sandstones, and that there were alternatiens of beds, 
containing remains of fresh-water and terrestrial ani- 
mals and plants, with others containing only the remains 
of marine animals. 

The publication of the work of the French naturalists 
led to a simtlar discovery in our own isfoild, and sin- 
gularly enough in the valley of the Thames ; so that 
the capitals of France and England are both built upon 
these strata, so strangely neglected ibr so long a time, 
akbough occohing In the very spots, where the greatest 
luimbei^ of scientific men are collected togiHherin bethf 
eouatnes. A series of tertiary t^raiA was discovered 
by Mr. Webster in the Isle of WigH having strong 
points of resemblance with that St the enviiOBS of 
Paris; and these, with some partial deposita on tiie 
coasts of 8uiiblk and Lancashire, constitute the whole ef 
the terti«ry rocks fbtind in Great Britain. It wae ibr a ome 
tune supposed, that these newer strata, which were 
soon found not to be eonfined to the neighbourlkood of 
Paiis and London, extended Kke the secondary rocke 
over greait tracts of country.; and that there was such s 
degree o( uniformity in their eharactera, that deposile 
widely distant from each other could be recognised as 
betongmg to the same period in the ehronolog^ order 
ef succession of the strata. Later observatknis, 
hewever, have shewn^ that, altiMigh possesi^ a 
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gtn^ral ^hiuacter of retemblAnbet tliey have becit tfo 
nuoh modified in their formation by local ciroomataacei»» 
Uiat no two tertiary deposits^ even of the same era» are 
alil&e. The diBcoveries of the last few years have UA 
geologists to establbh distinct sabordioate groups^ as 
in the case of the secondary rociu; and the upper 
stratum of the Paria basin» which was at one tnne 
considered the most recent <^* stratified rocks, has been 
found to be inferior in the order of succession to many 
others, some thousand feet thick. Jbid^ 



VII, — MINERAL KINGDOM. 
ORGANIC REMAINS. 

. Wq have already stated, that the stratified rocks 
fontaitt the remains of animals and plants: and that 
t>eds of stone, situated ma,py miles distant from each 
Other,. may be proved to belong to the same place, in 
ihe order of succession of the strata, by remains of 
organized bodies, or fossils, of identical species, beioe 
found in the stone at both places. The word i^(M#^ 
which means anything that ibay be dug out pf the 
^rth, used to be applied to all minerals; but modern 
geologists have conveniently restricted its application to 
organized bodies /contained in the loose or solid beda 
imposing the crust of the globe, and for tlie most 
part, petrified ; that is, converted into stone. Fossils 
are now always understood to be petrified remains of 
animals or plants, and we say, fosni sheMst foiaii bones, 
j^iZ tree»9 &c* We are enabled to make out, by the 
aid of those bodies, that a bed of limestone on the coast of 
Porsetshire, another on the coast of Yorkshire, a third 
in the western islands of Scotland, and a fourth in th^ 
interior of Germany, although differing perhaps in 
appearance, as &r aa .|he^ mere Um^ston^ ii?..concernedi 
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belong to the same i^e -or period of formation in the 
throQolpgical order of the strata. 

Fossils reveal to us the important and wonderful 
fiu^ that the Author of Nature had created different 
species of animals and. plants, at successive and widely 
distant intervals of time, and that many of those, that 
eausted in the earlier ages of our globe* had become 
totally extinct, before Ihe creation of others in later 
periods ; that, prior to man being called into existence, 
innumerable species of living beinss had covered the 
sur&M^ of the earth, for a seriea of ages, to which we 
are unable, and probably shall ever remain unable, to 
fix any definite limits. We further- learn, that a very 
large proportion of those creatures, of the later periods, 
had become extinct, and had been replaced by the 
animals which now exist, before the creation of our 
first parents. When that great event took place, the 
crust of the earth had already undergone numerous 
changes, and we have already said, in alluding to those 
changes, that they appear to us to afford indisputable 
proo& of design ; to be evidences most clear of the 
establishment of an order of things adapted to the pre- 
determined nature of that more perfect creature^ about 
to be sent as an inhabitant of the globe, to whom wa^ 
to be given << dominion over the fish of the sea, and 
over the fowl of the air, and over the cattle, and over 
sll the earth." We are also taught by the study of 
fossils, that, prior to the creation of man, there had 
existed a totally different condition of our planet, in so 
far as regards the distribution of land and water, from 
that which now exists ; that where there are now vast, 
continents, there must have^ been deep seas, and that 
ctxtensive tracts of land must have occupied those parts 
of the globe, which are now covered by the ocean* In 
many parts of the interior of our continents, there 
must have been vast lakes of fresh water, which were 
drained by subseiquent changes in the form of the land 
which bounded them, and were replaced by widei. 
valleys, long antecedent to the existence. of man. 
Thus, in the very heart of France, in a dis:|rict;. along 
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Che htaikB ef tile river AUler, of whMi the lotnt of 
Vichy may be taken ai the oentpe^ vast 8l»il% ibll eC* 
ft^sh-irater iikMsi prove, that there miist have ^rieted, 
tbr many ages, a li^ nearly a hundred mttea long, and 
twenty mll^ in average l»ffeackh. It is pvoisedy more- 
oiter, by the nature of organic remains^ thaC cfaangea of 
cLtMATS, no teas Kematf bible, have^ taken place; and 
that a hieAt equal to that now existing in the eqnatorial 
regions must have Ibemerly prevailed in latitude fiir. 
north of our islands. 

All this, so far from oontradicting tiie Soriptnres^ 
confirms the Mosaic account of what is usually oaUed 
the Creation. Moses says, In the beginning Grod 
created the heavens and the earth. How long that 
beginning was before the time that he wrote, he dees 
not furnish us with the means of ascertaining^ but he 
goes en to say, that the earth was without form and 
empty^ All living beings, that might have been upon 
it nreviottsly, had been destroyed : it was in darianesa 
and co?ered with water. When it was in this con^ 
dttion, which is usually called chaoa^ God said, Let 
there be light; and there wds light; and thua the 
erealio»wiis eommenoed; for it is immediately added, 
IImiC the morning and the evening were the first day. 

The ofganii»d bodies which are found in a fossil 
states belong to classes of animab and plants tiiat exist 
on the loud, or in lakes and rivers, and to those alse^ 
which are inhabitants of the sea. The latter are by for 
the most numerous, as might be expected would be the 
case, when it is considered, that the greater proportioB 
of the strata must have been deposited at the bc^tem 
of the oeean. Of marine productions, shetfs and corals 
constitate the chief part, and for this reason, that 
being almost wholly composed d mineral substance^ 
th^ are not liable to decay. In all cases of petrified re* 
mains of animals, it is the hard parts only that we find; the 
whole of the fiesh and softer parts have disappeared, se 
much so, that, with the exceptions of some instanoca of 
fishes and amphibious animals, no trace of the external 
form of the living animal can be .dlieefwred; and 
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Where bones are found, it t» vwy imwily that a» entiPt 
skeleton is met with. There art Umnl fettania of 



Among 

bodies 

lielonging to 

the Sea. 




GoraUami Spongct* 

Radiated animals, such as Star Fish. 

Reptiles, resembllDg Crocodiles. 

Cetacea, or the Dfhal^ tribe. 
Craiteo6B,wcbasL«failRf and Gnhi^ 
Plmtfc 

" FVesh-wafer shells, found in lakes and 
L«ttd..8faeUs, such as the Garden Sniil. 
QoaiAnipedB. 

Kids. 

Insects* 

Stems of trees and wood. 

Smaller plants and leavei. 

These aereral bodies are not foond indiacnniiMtelgp 
throughoot the wliole series of the secondary and ter* 
tiary strata; some ate peculiar to the lowest beds, aone 
to the intermediate, and some to the superior. B«l 
mR, of whatever deseription they may be, wkitk occur 
in ih» ^eeetuhify siratOf belong to speeies new wludlf 
extinct By ibr the grnlest propottum of tkose firand 
in the tertiary strata, behxig likewise to ei^ct speeiea« 
It is only in the wppermost beds tint there is ai^ very 
eonside^ble number of iMfividnab, which «re identieai 
with animals now in eidstence; and there they pi«K 
ponderate over the othere. 

The bones of man are not nn^re liable to decay, thaa 
Ihoee of other animals ; but in no part of the earth*, tn 
which the researches of geologists have eatended^ has 
there been found a single fri^ment of bone,. belpngin|$ 
to die httioan spedes, incased jo stone, or .in any of 
those aecamulations of gravel and loose materiali 
which form the upper pact of the seriee of stsate* 
Hnnan bones have been oecaMmally met with i& 
stones fbrmed by petrifying processes new going oik, 
and in caves, associated widithe bonea of odicr auBais; 



dbyGoogk 



eft 

hvLt theie are deposito poasesting charaetert which 
prove them to have beea of recent origin, as compared 
with even the most modem of the tertiary strata. . 

The geologist may be considered as the historian of 
•vents relating to the animate and inanimate creation, 
previous to that period when sacred history begins, or 
the history of man, in relation to his highest destiny^ 
Although it belongs to the geologist to study the events 
that have occurred within his province during the more 
modem ages of the world, as well as those which are in 
progress in our own day,^ his special object is to unfold 
the histoiy of those revolutions, by which the crast of 
the globe acquired its present form and structure* The 
solid earth, with its stores of organic remains, which 
now rises above the surface of the sea, may be com- 
pared to a vast collection of authentic records, which 
will reveal to man, as soon as he is capable of rightly 
interpreting them, an unbroken narrative of events, 
eommencing from a period indefinitely remote, and 
which, in dl probability, succeeded each other after 
intervals of vast duration. Unlike the records of hunuitt 
transactions, they are liable to no suspicion that they may 
have been ftdsified through intention or ignorance* la 
them, we have to fear neither dishonesty nor the 
blunders of unlettered and wearied .transcribers. The 
mummies of Egypt do not more certainly record the 
existence of a civilized people in remote ages on the 
banks of the Nile, than do the shells, entoml^ in solid 
stone at the summit of the Alps, and Pyrenees, attest 
that there was a time, when the rocks of those moun-> 
tains occupied the bottom of a sea, whose waters were 
as warm as those within the tropics, and were peopled 
by numerous species of animals, of which there does 
not now exist one single descendant 

Some scattered observations, and some fiinciful 
theories founded upon them, show that a few of the 
philosophers of antiquity, and a few among the learned 
since the revival of letters, were not altogether unaware 
of the existence of these archives ; but it is little more 
than half a century since their true value began to be 
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understood. Tbe cause of this !s easily explained. 
Geol(^y has grown out of the advanced state of other 
branches of knowledge. Until chemistry, mineralogy, 
botany, and above all, zoology, or the natural history 
and comparative anatomy of animals, had arrived at 
a considerable degree of perfection, it was impossible 
to comprehend the language in which these records are 
written. Many of the eariy geologists, and some even 
in the present day, appear indeed to find no difficulty 
in reading them ; and when they meet with a passage 
which is -obscure, diey cut ike knot, and reason upon 
some bold interpretation, which they arrive at by con* 
ferring upon Nature, powers which she herself has 
n^er revealed to us that she has employed. But since 
the discovery, in recent times, by Cuvier and others, 
of a key to the language of these precious documents, 
many have been unrolled ; the errors of former inter* 
pretations have been discovered; and we may now 
entertain a well-grounded hope, that if we cease to 
guess at meanings, and patiently search and compare 
Sie materials that are accessible to us, we shall arrive 
at such sbund conelusiobs, that geology will be placed 
4)n as secure a basis as the most exact of the sciences. 

Ibid. 



yill. — MINERAL KINGDOM. 
ORGANIC BEMAINS. 

We find in the lowest beds of the series of the 
secondary strata, that the oi^anic remains consist chiefiy 
of corals and shells, that is, of animals having a com* 
paratively simple anatomical structure ; and that as we 
ascend in the series, the proportion of animals of more 
complicated forms increases, the bones of land qua* 
drupeds being almost entirely confined to the more 
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recent members of the teiiiaiy stratft. From theas' 
eireumslaiices, it it a veedved opinion, among certain' 
geologists, that t^e aninuils which wtte fifst creailed> 
vereof an exceedkigly simple structnre, and that the/ 
gradoaUy became move complex ia tiieir frame. 

Although it be tme, that in the lower strata there is. 
a large proportion of the remains of anin^s which; 
possess an apparently miple stmeHnrey nothing can be 
nmre unsound than to kfiad upon sueh> observations a 
doctrine such as. we have afcKyver statied. What we have 
at one time called simj^e, has again and again been 
afterwards found to be exceedii^ly the reiverse, so that 
the term is really nothing more tlian an expvession o£ 
our ignorance, a statement of die limit beyond whicb 
we have not yet been able to advsDce. The animalcuistf 
eilled InJitsorMy are living creatuves, found in stagnant 
waters, so wonderfully minute, that they are iafvisHile 
to the naked eye, — a collection of many thonsaiMl 
iddifvidaalt occopying no greater space thais the tenth 
part of an inclu For a long time after they were dis*' 
covered by means of the mieroscope, they were tbonglit 
to be little more than specks of animal matter endoweil 
with loeomotive powers, but the ingeoioas rewaidiea 
of Ehrenberg, a philosopher of Berlin, who employed a 
very powerful instrument, laid open to our wondering 
sight a new creation. That distinguished naturalist 
has shown, that these animalculae are provided with 
limbs and organs, and with a system of vessels and 
nerves; and even ^nres of their teeth accompany his 
curious memoir. "Hius, the lowest member in the sup- 
posed graduated scale of animal structure, in phice of 
being a simple body, is probably a very complicated 
piece of mechanism. Besides, corals and shells, though 
of most frequent occurrence, are not the only animal 
remains fotmd in the lower strata, for recent observa- 
tions' have discovered in these rocks, the vertebrser or 
joints of the backbone of fishes, as well as other parts 
belonging to them, and even impressions of entire- ilsh 
have been m^t with. Now, one single undoubted spe- 
cimen of an animal of that descriptioni found in such a 
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situatioQ, it •§ MODdofHre as ten Aoofltiid voidd be in 
overUurowijoig ihe wliolc doctrifte, Aat there htm been a 
^raduid developinent of atruetun in aniinal life, at we 
ascend from the lowest to the eppermoat atrata* 

A most curiona circnmaftance* connected with fiaaBib, 
ia» the unequivocal evidence they affotd of there having 
been formerly a completely different atate of onr plane! 
with regard to climates^ from that which now exiala. 
Throughout all the strata, from the lowest member of 
the secondary series, up to the last layer lying imme* 
diately beneath that which, in geological language, is 
termed a formation of the recent period* we find* in our 
northern latitudes, numerous remains of animals and 
plimts belonging to genera* which are now known 
1^ exist only in tropical eliniates. In the most 
northern part of Asiatic Sibena, at the mouth of the 
•River Lena* which flows into the Arctic Ocean, in the 
70th degaree of latitude, th^e are vast accumulations of 
the bones of an extinct species of elephant, and these 
in such a staibe of preservation, ^at a great part of th» 
ivory used in St. Petersburg, is brought from thence. 
Indeed the quantity is so great, tiiat a Russian naturld^ 
ist has stated it as his belief, that the number of 
el^hants now living on the globe, must be greatly 
inferior to those which occur in a fossil state in 
those parts, of Siberia. The entire carcaae of one .of 
those animals was found enclosed in a mass of ice, 
where it must have remained incased for thousands of 
years; and yet, from the preservative quality of the 
ice, the flesh was in such a state, that, when it was 
disentombed by the accidental breaking up of the 
<nass, it was devoured by the wolves and other wild 
animalfs. Moreover, it wes thickly covered with hair, 
of which the existing species of elephants are nearly 
destitute ; thus provlpg that it was of a species adapted 
to a cold cKmate. Then, as to pbotB, specimens of 
rocks have been brought from Melville Island, ^ 
remote northern land d^(Mrered in our late polar expo- 
ditions, some of which contain, imbedded in the stone, 
portWna <^ plants belonging to an order now known to 
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exi»t' only in the xntrinest parts of the equatorial regions- 
The greatest degree of heat seems to have existed 
during the deposition of the inferior beds of the 
secondary strata ; and it appears also, from the nature 
of the fossil ])lant3 found in these strata, that there 
must have existed, at the same time, a very consider- 
able degree of moisture in the atmosphere. The heat 
seems to have gradually diminished, so that at last, 
during the deposition of the most recent of the tertiary 
strata, the climate of the northern hemisphere does not 
appear to have been very different from what it is now. ' 
To endeavour to account for this wonderful change 
in the temperature of the northern latitudes, is one of 
the most difficult problems in the physical history of 
the globe, because it involves such a variety of con- 
siderations ; and we know that the most important and 
extensive changes in the forms of organized bodies, are 
brought about by very nicei shades of difference in the 
circumstances of climate and soil under which they are 
placed. In the early stages of geology, many theories 
were started : the earth was said to have been originally 
in a highly heated state, and to have gradually cooled ; 
and it was maintained that during the progress of cooling, 
the various changes in climate took place : according to 
another theory, the position of the axis of the earth 
was at one time different from what it is now, and was 
so directed, that the polar regions were exposed to a 
much more direct action of the solar rays. But th^ 
inventors of these theories did not trouble themselves 
mueh with inquiring, whether they were in harmony 
with the laws which regulate the motions of the 
heavenly bodies ; and when they were subjected to the 
examination of the astronomer, they could not stand 
the test of his severe investigations. An ingenious 
theory has been lately proposed by Mr. l^yell. His 
theory is, that all the indications of the former preva- 
lence of warmer climates, may be accounted for by a 
different distribution of land and water; and we know 
from geological appearances, that a very different pro^ 
portion of superficial land and water must formerly 
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have existed in the nofrthern hemisphere from that 
which -we now find. It is not very easy to state the 
grounds of this theory in an abri€^|;ed form ; but the 
following explanation will perhaps eonvey an intelligible 
idea of it. Wherever there is a great expanse of 
water, like the sea, ther^is always a more uniform 
temperature in the adjoining countries throughout the 
year, less extremes of heat and cold. On the contrary, 
extensive tracts of land are liable to considerable, 
vicissitudes ; and hence the difference of an insular and 
continental climate in the same pa4rallel of latitude. 
Moscow and Edinburgh are very nearly in the samf 
latitude ; but while at the latter place, there is neither 
extreme cold nor excessive heat« at Moscow, the col^ 
in winter is sometimes so intense as to freeze quick- 
silver, and there are often days in summer as hot as i^t 
Naples. In like manner, the higher you ascend, the 
air becomes colder ; and thus in lofty mountains, 
such as ^tna, the sugar-cane grows at the foot, and the 
lichen, or moss of Iceland, at the summit. In the lofty 
mountains ,of South America there are regions of 
eternal snow under an equatorial sun. If we suppose, 
therefore, extensive continents, lofty mountains, .and 
numerous islands to have existed in southern latitudes, 
where there is now a wide expanse of sea, and an oceap 
to have occupied the place of northern Europe and 
Asia* it will be readily conceived, from the principles 
above stated, that very different climates would exist in 
the northern hemisphere from what now prevail. 

Al) the solid strata, most abundant in animal remains, 
are either lim^tones, or contain a large proportion of 
lime in their composition. Many thick beds of clay 
also aboi^nd in them ; but in that case, limestone, in 
some form or other, is generally associated with the 
clay. From this it has been inferred, and not without 
a strong semblance of probability, that animals havfe 
mainly contributed to the formation of many limestone 
strata, in the same way as we see them now at wort 
forming vast limestone rocks in the coral reefs of the Pa- 
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eific ocean. A reef of thn sort exteDds tor three 
hundred and fiilj miles along tlie ea»t eoBBtui New 
Holland ; and between that ooiintry and New Guinea 
the coral fommttons have been found to extend* with 
Tery short intervals, throughout a distance of seven 
hundred miles. Of all the forms of organised bodies, 
which are found in a fossil state, from theiowest stratum 
in which they occur, to those of most modem date, 
shells and corals constitute by<&r the greatest propor- 
tion. All the strata must have been deposited in sea» 
or lakes ; and it is therefore natural, Uiat animak living 
in water should be, most abundant« Besides, as sbelk 
and corals are not liable to decay, they remain, while 
the soft boneless animals, whidi inhabit them, perish 
entirely ; and fish-bones, being more peri^able thaa 
shells, are comparatively rare. Ibid. 



IX. — MINERAL KINGDOM. 

Wq have said that shells are by far the most nume- 
rous class of fossils : they are found in all formations, 
from the lowest stratum in which animal remains have 
been seen, to the most recent deposits now in pn^ress. 
To a person who has made conchology a special ^ject 
of study, there appear many striking differences be- 
tween those found in a fossil state, and such as now 
exist in our seas, lakes, and rivers ; but were we to 
despribe, or give representations, of even remarkable 
fossil shells, a general reader would discover, in most of 
them, nothing so peculiar as to arrest his attention. 
There is, however, one, which is so different from any 
thing now living, and of such common occurrence, that 
we are induced to give it as a good example of aa 
extinct genus. It is called the Ammonite, or Cartm 
Ammoniiy that is, Horn of Ammon, from its resem- 
blance to those horns which are affixed to the head of 
Che statues of Jupiter Ammon. 
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Here is « jrepNoentatioa of ibe esteffior of ont of 
thft ouxoero«8 sjaeGiee^ of wkich this g«iiii8 it eompoted. 






»SC^*' 



These sbeltB are found of afl sizes^ from that of a few 
Uttes to nearly fbnr feet in diameter ; and above three 
hnndted different species are said to have been ob- 
served. 

The diagram here given represents the two sides of 
a species of crustaceous marine animal^ which ha| 




been wioMy eatinct fVom' an earty period in the fbrma- 
tion 0^ the crust ^ die globe ; many ages may have 
dsf^sad ainoft it oeastd to exist There are several 
spfenies of the aninral, whieh has been caHed Trihhite^ 
ftism ths botb^betsg oomposed of k m gi tt K f hi al divisions 
Cff lobes, k is found in (1^ British ides, in Germany^ 
ssdSmdeBx and «peeiinens have been brought from 
Ncatlh Awenea. Ift some parts <of Wales the slate is 
so fuH otf ^ragnientB' of the animal, that xnflHonB must 
have swarmed on the spot. 
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Another foteil animal which is very peculiar in ite 
form is this, called the Lily Encrinite. It resembles 






^B3njHyfflB^B^ 



that flower upon its stalk, and still more so when the 
several parts of which the flower-like extremity is com- 
pose4» are separated and spread out ; specimens of it 
in this state are not unfrequently met with. That 
stalk is not a single piece, but consists of a number of 
distinct joints like those of the backbone, or .like a 
necklace of beads, on which account the fossil has 
been sometimes called the Necklace-form Encriniteir 
The stalk is perforated through its whole length, and 
the joints, when separated, have figured surfaces such 
as are represented above in the circular bodies, the 
figure being different at different parts of the stalk. 
This familif of radiated animals, which consists of many 
extinct genera and species, has not wholly disappeared, 
like the trilobite and ammonite ; living representatives 
of it are still found in the seas of the West Indies, and 
a very perfect specimen may be seen in the Museum of 
the Geological Society : but the lily encrinite, that 
branch of the family, is not only wholly extinct, but 
has been so ever since the period when the New Red 
Sandstone was deposited. It appears to have had 
comparatively a short existence, for it has only been 
found in a limestone which occurs associated with the 
New Red Sandstone. It is met with abundantly in that 
particular limestone which occupies a great extent of 
country in Germany; but the fossil has nevfer been 
seen in England, and that kind of limestone is not 
found in our island. 

The remains of fishes occur in almost every stratum, 
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from the Old Red Sandstone up to the most recent de- 
posits of fresh- water lakes. Fossil fish have been less 
accurately made out, as to the genera to which they 
belong, than any other kind of animal remains ; be- 
cause the natural history of fishes is not so far advanced 
as that of most other departments of zoology. The 
great French naturalist, Cuvier, began an extensive 
work on the subject ; and, had he lived, much would 
have been done, for his master-genius threw light on 
every thing he touched. One of the most celebrated 
places for fossil fish is a hill near Verona in Italy, 
called Monte Bolca. Immense quantities have been 
found there in a very perfect state of preservation, as 
far as the form is concerned, but, as in most other cases, 
quite flattene(} and thin, so that they are like a painting, 
or engraving of a fish. These impressions are of rare 
occurrence, in comparison with the quantity of sepa- 
rate bones that are found in most strata : teeth of the 
shark are frequently met with, and sometimes of a size 
which shows them to have belonged to individuals of 
giant dimensions, such as are not now seen in any 
seas. Ibid. 



X. — MINERAL KINGDOM. 
ORGANIC REMAINS. 

In our last lesson, we gave some examples of re- 
markable species of fossil-shells, corals, and Crustacea ; 
two of these, the trilobite and the lily encrinite, be- 
longing to genera which became extinct after the 
deposit of the oldest secondary strata. In the extensive 
series of sand-stones lime-stones, and clays of the 
secondary rocks, from the coal measures up to, and 
including the chalk, the fossil remains of animals con- 
sist of a vast variety of shells, corals, sponges, and 
other, marine productions of a similar description — of a 
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few kimki of cruBUceJ^ that is, animals havibg a cratt 
«r shell like that of the lobster or orab, a few kiads of 
Ml« some great reptika, atid a few inaccta. No re«- 
■Bitiiis of land quadrupeds, or of the inarine manunalMU 
or of birds, have yet been met with in ckalk or any 
stratum under the chalk, except one supposed instaaoBb 
Among the numerous animal remmns that occur in thf 
seeondary stratai, there is not a single speeies w^h has 
not been lor many ages extinct; and even whak 
geiiem have totally ceased to exist. 

The extinction of spieoies is so. important a fact in att 
that relates to the geological history of the earth, that 
ve wili^ even at the risk of some repetition, endeavouiv 
by a little popular explanation, to make clear what is 
meant by the term. Each particular kind or genm of 
ammal usually consists of several individuals, vhiek 
while they possess a common character or dass of 
chiaracters, have particular forms which distinguish them 
from eaeh other ; and such individuak eonsikute the 
ipecie^ of a genus* The chameters, by which geolo^- 
gists distinguish the relative ages of strata, in so iu; as 
anWnal remains are concerned, depend, not upon gemut^ 
but on the specieni for while species have become ex- 
tinct, one afler the other in succession, the genei'a to 
which they belong have continued to exist from the period 
of the deposition of the oldest of the secondary strata 
to the present time. For example, the ^mii« ostrea, or 
oyster, is found in the lime-stones which lie beneath 
the coal-measures ; but not one of the many species of 
oyster, which are met with in almost all the strata from 
that lime-stone up to the chalk, is identical with any 
speeies of oyster inhabiting our present seas. 

It is unnecessary for ns to give the names of the 
igtiarine remains, which are most abundant in the seoour 
dllry strata, because even with the assistance of figures, 
tliey would convey to the general readier no dear idea 
•oi* their peculiar forms, as distinguished llrom those of 
mairine shdis, corals, sponges, &c. now existii^; but 
some of the marine refrtiles BXe 00 extraordinary in 
point of f&vtn and size as to deserve a motie particular 
noticew Of ^esd monsters of the ancient seas, nibe 
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iiffiBreiit g^em hav« idraady bew Ibiufd eKtottlied ni 
the secondary stnuta, and of some of the gonem there 
are several spaeiea. They have been called mnrmmM 
by geo)ogia(8» from the resemblaoee they iiear to tbe 
lizard tribe, savra being the Greek name for a liaard. 
A common green liaard i» a tolerably good nuniatuhe 
representation of the general form of theee rMitiks : 
but a oroeodile or alligator giret a still better idea of 
them. It must be remembered* hQwever» that in tpeak«- 
iag of the fossil remains of those animals^ ve mean 
only their skeletons or bones ; the flesh is never oon- 
terted into a Ibasil state. It very seldom hai^ns» 
also, that the entire skeleton of any large anunM 
Jsi found, particularly in the strata that were depoaitBd 
at the bottom of a sea, and for this reason-^the bones 
in the living body are kept together by a cartikigiiious 
snbstanoe or gristle, wfaioh a^r death putrefies, and 
then the several members &11 ssundeh Very oftes, 
too, we find only detached bones; and this may be 
aeoottiited for by another oireumstance attending tlie 
prooess of puti^faeition. When that oommeneea in a 
dead animal, a connderable quantity of gas is gene^ 
rated, which swells tip the body, and, if that be in 
water) makes it so ihach lighter that it floats. In pm* 
eess of time the skita burs^, and the gradually loosened 
bones are scattered far apart Su<Si detached bones 
frequently ooristitute iall the data, by which we are 
enaUed to decide upon the nature of the animal ; and 
the general reader noay perhaps think that they are 
iufiBeiemtly scanty materials, considering the important 
Qondusions whieh geologbts sometimes dtaw from 
them. Bttt the discoveries of philosophsrs, who hate 
ocoupidd themselves it oompariiig the anatomical struc* 
ture of the iDWei* animals with that of the human 
frame, and have (treated the interesting and beautiful 
department of science called Comparative Anatomy, 
have efoabkd them to establish certain fixed and inva^ 
liable principles for our guidance in this curi6us branch 
of geolc^ical inquiry* This field iji investigation has 
only been entered upon within a few years ; but it has 
silr^kdy yidded so rich a harrest, that it Ms establidbed 
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some of the most important truths connected with the 
past history of our planet — The great discoverer of 
those general laws of the animal kingdom was the illus- 
trious French naturalist, the Baron Cuvier. He has 
shown, that there reigns such a harmony tl)roughout 
all the parts of which the skeleton is composed, so nice 
an adaptation of the forms to the wants and habits of 
the animal, and such a degree of mutual subordination 
between one part and another in portions of the struc- 
ture apparently quite unconnected, that we are enabled, 
by the inspection of a single bone, to say with cer- 
tainty that it must have belonged to a particular kind 
of animal, and could not have formed a part of the 
skeleton of any other. Thus, if we present to a skilful 
comparative anatomist a small bone of the foot of a 
quadruped, he will not only pronounce with certainty 
as to the size of the animal, to which it belonged, 
but will say what sort of teeth it must have had — 
whether it had horns, and whether it fed upon the flesh 
of other animals, or on vegetable substances. ' If many . 
detached bones belonging to the same kind of animal 
be collected, the skill of the comparative anatomist 
enables him to put them together in their true places ; 
and thus a complete skeleton has been constructed of 
of separate fossil bones, which had belonged to several 
individuals of the same species. In this application of 
anatomy to geology we have a beautiftil illustration of 
the intimate connexion of the sciences with each other. 
The discovery, in one of our stone quarries, of a few 
mutilated fragments of bone, imbedded in the solid 
rock, reveals to us the kind of animals that must have 
inhabited this region of the earth at the remote period 
when the rock was in the act of being deposited at the 
bottom of the sea, and tells us also that the climate was 
not that of the temperate zone, but of the tropics. 

The most remarkable of the fossil saurians, which 
are found in the secondary strata, are those which have 
been called ichthyosaurus, plesiosaurus, m^alosaurus^ 
and iguanodon. The first of these is so called from 
the characters of the animal, partaking at the same 
time of the nature of a fish and of ^e lizard tribe ; 
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icUhys and sauras being two Greek words signifying 
fish and lizard. Its hesd resembles that of a crocodile, 
only it is much lai^er and sharper, its snout ending in 
a point, almost as acute as the oeak of a bird : it has a 
most formidable supply of sharp conical teeth, no 
less than sixty in each jaw. Its head was of an enor- 
mous size, for jaws measuring eight feet in length have 
been found ; and it was furnished with a pair of eyes 
of still more extraordinary proportion, for the oval 
hollows for that organ, in a skull in the possession of a 
gentleman at Bristol, measure fourteen and a half 
inches in their largest diameter, the size of a dish on 
which a tolerably good-sized turkey could be served 
up. The head was about a fourth of the whole 
length of the animal, and was joined to the body by a 
very short neck : the back-bone was composed of joints 
or vertebr€B different from those of land animals, and 
similar to those of fishes ; it was supplied with four 
paddles like those of a turtle, in the lower part of the 
body, and by means of these, and its very powerfiil 
tail, it must have darted very swiftly through the 
water. It was a most singular combination of forms, 
for it had the snout of a dolphin, the teeth of a croco- 
dile, the head and breast-bone of a lizard, extremities 
like the marine mammalia, and vertebrse like a fish. 




We can, however, form no idea of the appearance of 
the animal when alive, except such as is conveyed to 
us by the sight of the skeleton ; a very imperfect one, 
no doubt, as we know by the difference between any 
animal and its skeleton placed beside it. The fore- 
going representation of the complete skeleton of the 
ichthyosaurus, as restored in the way we have alluded 
to, is given by the Rev. W. Conybeare, the eminent 
geologist, to whom we are indebted for the most com- 
plete account of these fossil saurians. 
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Remaiiis of the iickUhjomarm hmte been fiwad in $Xk 
the secondary strata, between tbe red sand^^tooft and 
the ohalk, in many parts of Engknd; but tbey are 
most frequently met with in the Has lime-stone, and in 
greatest abundance at Lyme Regis in Donelsbire^ 
They have also been found in several places on the 
continent, especially in Wurtemberg. 

The pimoscturttg is so called from its near approach to 
the lizard tribe, pletion being Greek for near* It has a 
considerable resemblance in the body to the ichthyo* 
saurus, but the head is much smaller, and is altogether 
of a different structure ; but its most remarkable eha« 
racter is the great length of its neck. In man, all 
qua^nipeds, and other mammalia, there are exactly 
seven joints or vertebrae in the neck ; and so strict is 
the adherence to this rule, that there is precisely the 
same number in the shorty 'sti£P neck of the whale, and 
the long, flexible neck of the giraffe. Reptiles have 
from three to eight joints — birds many more : the swan, 
which has tbe most, is enabled to make the graceful 
curves of its neck by beii^ provided with twenty-three 
of those separate vertebras ; but the plesiosaunis had no 
less than forty-one* 

Mr. Conybeare, to whom we are indebted for the 
first description and name of the plesiosaurus, has given 
the following representation of this extraordinary long- 
necked reptile, in a restored state, in the same way as 
he has given us a figure of the ichthyosaurus. 






X 



Some fragments of the bones of a saurian of gigantic 
size were discovered by Dr. Buckland, a few years ago, 
in the quarry of Stonesfield, near Woodstock, in 
Oxfordshire. According to the opinion of Cuvier, who 
examined them, they must have belonged to an indivi- 
dual of the lizard tribe, measuring forty feet in length, 
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and having a bulk equal to that of an elephant seven 
feet high. This fossil animal was distinguished by Dr. 
Buckland with the name vu^alowiMmf, on accQuntof its 
great size, megcUe being Greek for great. 

A most curious discovery was niade a few years ago 
by Dr. Buckland at Lyme Regis. 

He had often remarked a number of long rounded 
stony bodies, like oblong pebbles or kidney potatoes, 
scattered op the 4hore» and frequently lying beside the 
bones of the saurians when these were discovered in the 
¥ook^ H^ was induced to m$ke a closer examination 
q£ th^m, and they turned out to be the <^K^ of the 
saurian reptiles in a fopsil state^ When found aloqg 
with the bpnes they are always under or among the 
ribs. Many specim^s of them contain^ sqales, te$th« 
and bones of fishes thai seemed to have passed undl^ 
gested through the body of th^ animal ; just as the 
enamel of teeth and fragn^eots of bone are fpupd 
undigested in the dupg of the ravenous hyai^a. It was 
thus shown* that these great monsters of the deep fed 
not only on their weaker neighbours, but sometimes 
«vea on the smaller defenceless individuals of their pwn 
species ; for Dr. Buckland found in one of tl^esQ stones 
a joint of tb^ b^cL^bone of ap iohthyPWiriiSs that must 
have been at le^ h^T f^t in length* He has calle 
the stoa^ eoprplite^, from koprQi^, Gi^ek for dung, m^ 
mho9i a stone. Since hip attention was (greeted to ^he 
^Hijbjecty he haa found sipil^ bodies in ipfuiy other 
strata, and belonging to different animal^ ''In a)l 
these .various formati^psi*' he say8» ''the coprolites 
form records of warfare waged by successive genera-t 
tions of inhabitants of our plapet on one another ; and 
tb^ general law of nature, which bida all to .eat and to 
be eaten in their turn, is shown to have been oo-exten* 
sive with animal existence upon our . globe ; the 
tamiwyra in epch period of thewprld's history fulfilling 
their destined offiee to (^beick exfi^s jn the progress of 
li&, and maiptain the baiaoce oif preatiop." IbU, 
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SECTION II. 



HISTORY AND CHRONOLOGY. 

History is the record of public events that have 
occurj'ed in different ages ^nd nations. Chronology 
treats of the precise dates at which these events took 
place. Our knowledge of historical events is derived 
chiefly from the writings of individuals ; but these are 
aided by public records, inscriptions, coins, and other 
documents of a similar nature. Our knowledge of the 
chronology of these events is drawn from similar 
sources. History and Chronology therefore are inti- 
mately connected ; yet they are so distinct as to suggest 
very different trains of investigation^ History treats of the 
characters of the persons engaged in the events which 
it records, the motives which influenced them, the 
circumstances which led to the events, the incidents 
which accompanied them, the effects which resulted 
from them, involving considerations of the state of the 
nations that were engaged in them, their advancement 
in civilization and useful arts, and their relative positioYi 
with respect to one another. The study of chronology, 
on the other hand, leads to the examination of the 
divisions of time that have prevailed in different nations ; 
their modes of reckoning hours, days, weeksj months, 
years ; different epochs that have been used in different 
ages and nations ; cycles and other periodical revolu- 
tions of years ; the deciphering of the devices and 
legends of coins and medals, the calculating of the 
eclipses that are mentioned in connexion with historical 
events ; and, in short, the investigating and estii^iating 
of any notices of time that may be discovered either in 
natural objects, or in any record kept by men of the 
transactions in which they haVe been engaged. 
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The Hebrews were the only nation of antiquity, who 
had among them a regular chronological history. In 
the sacred Scripturesy there is a chain of such history 
irom the creation of the world till fnrofane history 
assumes an auth^itic form. In the early portion 
of this history, the chronology is determined by a sue* 
session of first-bom sons, accompanied by a statement 
of the age of each individual, at the time when his 
eldest son was bom. In the later portion of the history, 
the chronology is determined by the time allotted for 
the continuance of the authority of a succession of 
judges, and afterwards of kings. There are some 
difficulties in adjusting this chronologfy, chiefly arising 
from Yariations introdwced into manuscripts and trans* 
latiims of the Scriptures, durmg a long course of ages ; 
but still, the best, perhaps tiie only guidie, to a general 
view of ancient chronology, is the history contained in 
the sacred Scriptures* As the land in which th« 
Israelites were placed, was in the very centre of the 
world's population, in the neigldwurhood of the great 
empires that successively arose^ and aa it became an 
integral part of these empires, the history of that 
people is intermingled with almost all that is important 
in the history of our species* In reading the sacred 
history, there is brought before us in regular succession 
the sovereignties established on the banks of the Tigris 
and the Euphrates, and the states that arose to eminence 
on the eastern shore of the Mediterranean sea ; the 
kingdoms of Egypt, £thiq>ia, Syria, Awyria, Babylon 
and Persia, and tibe influence which they possess^ in 
the afiairs of men in different ages of the worid. The 
regular chain of Jewish history and chronology is 
interrupted at the building of the second temple, after 
the return from the captivity of Babylon, when the 
Persian monarchy was at its height: but a general 
view of the subsequent history of the world, marking 
the rise of the Grecian empire <hi the ruins of the 
Persian, its separation into several kingdoms, the 
advance of the Roman entire in its gigantic strides to 
uniTersal sovereignty, its strength and diaracter, its 
decay and overthrow, is given in the pvophetic visions 
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of a Hebrew prophet, so grapbicallft and in a manner 
90 perfectly omaformi^le to the truth of biBlory, that 
when we lose the aid of Jewish history^ we cannot 
Mow a better guide than the bold characteristic 
sketch of subsequent ^vents fonushed by Che Jewish 
prophecies* 

The history of the world naturally divides itself into 
two great periods, namely, that which elapsed before 
the coming of the Saviour Jesus Chost into the world ; 
and that which has elapsed since that event. The 
appearance of that iliustrioiu personage on our planet 
was the commencement of that great revc^ticm of 
mind, which has already produced such (Stupendous 
eiects, and which is every day extending and strength- 
ening its influence, it was then that those si^>fime 
views of the Deity, and that pure mojRsiity, which the 
nation of the Jews had received from the Scriptures, 
began to be diffiised over the world, a process which 
soon changed the aspect of the Ropian empire, and 
hnd the foundation of that superior illumination and 
humanity, aitid those just conceptions of the rights and 
liberties of men, which distinguish from the rest of 
mankind Eun^ans, as well as all who are of their 
kindred in other regions of the globe. The commence- 
ment of this nri^ty movement is haf^ly marked 
among the nations professing Christianity, by their 
adopting it as the fixed era, from which they date all 
other events either before or afier it ; stating the time 
of their occurrence by the number of years before 
Christ, or after Christ. We shall regard the birth of 
the Saviour Jesus Christ, as the great turning or 
hkigiftg point of the world's history, and view the 
chfonology of all other events with reference to it* 

Our attention, therefore, is, in the first phice, to be 
directed to those events which took phu:e before the 
birth of Jesus Christ. 

The various dates and periods noted in the Hebrew 
Scriptures, as examined and compared by many 
learned men, make the duration of the worid, from the 
creation recorded in the book of Genesis* till the birth 
of Christ, 4004 years. For aiding the memory, thii 
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{mriod knay be eonveniaiHlj divided^ bb follow* : At 
the middle of this periods or two thousand years before 
Christy and two tkotuand after tbe oreation of the 
worlds Abraham was born : and the call of Abndiam 
waa the commeocemest of that important dispeosatiou 
of Providence* by which one family were separated 
from the rest of the world* increased to a nation, pbmted 
in a oentml place of the earth, that they might preserve 
among them the knowfedge <k the name, aiKl cbaraicteri 
and law of the true God, and ultimatdy diffuse jt 
among tbe rest of mankind. In the middle of the 
period between the creation of the world and the birth 
of Abndiam, or about the year B.C. 3017, Enoch was 
translated to heaven^ as a token of the &vour and 
approbation with which God regarded his devout and 
holy character. In the middle of the period between 
the birth of Abraham and the birth of Christ, or about 
the year, B.C. 1004> Solomon*s temple was finished. 
This period marked the fulfilment of the promises 
)nade to Abraham in their literal sense ; for then, and 
not till then, did his seed reign in peace and prosperity, 
irom the great river Euphrates to tbe shores of the 
Mediterranean aea. Thus the whole period of four 
thousand years is divided into four parts of a thousand 
years each, every successive period commencing with 
a remarkable event, namely, the creation — the trans- 
lation of Enoch — ^the birth of Abraham — and the com- 
pleting of Solomon s temple. 

These four periods, thus distinctly marked, may be 
further conveniently divided into eight, each of 500 
years. So little is recorded respecting the first two 
periods of a thousand years, that it is of less importance 
to divide them into half thousands. We remark, 
however, that the first thousand years, namely, from 
the creation pf the^ world to Enoch, is divided nearly 
equally, by the birth of Jared, the fifth descendant 
from Adam, which, was according to the common 
chronology, in the , year B. C. 3544. The second 
thousand years, namely, from Enoch to Abraham, is 
di^ded nearly equally, by the denunciation of the deluge 
and the eommenoeaient of the building of the ark. 
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The divisions of the latter two periods of a thousand 
years are marked by very important eras. That which 
intervened between Abraham and Solomon, is divided 
by the mission of Moses to the Israelites, their deli- 
verance from Egypt, and the giving of the law at Mount 
Sinai, which is determined to the year 1491, or nearly 
1500, years B.C. The last period of a thousand years, 
or that which intervened between Solomon and the 
birth of Christ, is equally divided by the building of 
the second temple, aiter the return of the Jews from 
the captivity of Babylon, which event is determined to 
the year B.C. 515« Thus the whole period from the 
creation of the world to the birth of Christ is divided 
by remarkable enO^, into eight periods, of about 500 
years each, as in the following table. 



No. ERAS. 


Years after 
the Creation. 

A.M. 


Years before 
Christ 

B.C. 


I. 


CREATION. 





4000 


11. 


Jared. 


500 


3500 


in. 


Enoch. 


1000 


3000 


IV. 


Noah. 


1500 


0500 


v. 


ABRAHAM. 


2000 


12000 


VI. 


M(»sBa. 


2500 


1500 


VH. 


Solomon. 


SOOO 


1000 


VIII. 


Ezra 


3500 


500 


IX. 


JESUS CHRIST. 


4000 


A.D. 



In the following chapters a succinct view of the state 
of the world at each of Uiese eight eras will be given. 
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FIRST ERA. 
Creation of the World. 
A.M. 1— B.C. 4004. 

This era is marked by that stupendous operation, 
which is usually called the creation, but which was 
obviously bringing the earth from a previous state of 
chaos, into the cfrder in which we now behold it. 
" In the beginning," it is written, " God created the 
heavens and the earth." "Ayd the earth," (subse- 
quently to that beginning which is mentioned, but how 
lon^ subsequently is not stated,) ''was without form 
and void (or empty,) and darkness was upon the fkce 
of the deep." From this state, it was brought, by 
the work of six days,'commencing with the commanding 
the light to shine upon it, and concluding with the 
creation of man. On the seventh day, God rested 
from his work, and thus liud the foundation of the 
institution of the Sabbath. 

When man was created, he was placed in the garden 
of Eden, some delightful spot in the neighbourhood of 
the rivers Tigris and Euphrates ; and a command was 
given to him, enforced by the penalty of death, by 
which command he was given to know his subjection 
and responsibility to the Almighty Creator. Eve was 
then made and brought to him, to be his wife. The 
fall of Adam and Eve into sin, soon follows, and their 
expulsion from the garden of Eden, to earn their bread 
by the sweat of their ^e ; and then, in pursuance of 
the penalty of death which they had incurred, to re- 
turn to the dust whence they were taken. 

Thi^ era also is distinguished by the annunciation 
of the great redemption from sin and suffering, which 
God piu7>osed to accomplish for man, by the mission 
of his own Son, in our nature, into the world. << The 
seed of the woman," said he, '< shall bruise the head of 
the serpent." The ordinance of sacrifice is also intro- 
duced> typical of the sacrifice which the promised 

Digitized by VjOOQIC 



Redeemer was to oflfer up of himself in the fulness 
of time. For Abel presented before God of the first- 
lings, of his flock, with the fat of them. This era is 
also marked by the sudden and awful development of 
that corruption, with which human nature had been 
tainted. Cain, the first-born son of Adam, became the 
first murderer, imbruing his hands in the blood of his 
own brother, Abel. 

Cain was then separated from his father's home, and, 
in process of time, built a city. His descendants, 
apparently living without God, betook themselves 
to various worldly ^vocations and amusements, to 
fill up that sad vacuity in their bosoms, which the 
want of love to God had created there* In the mean 
while, anptlaer son was born to Adam, whom he called 
Seth, ana who occupied the station of Abel whom 
Cain slew. 

Thus mankind were early separated into two classes, 
namely, the descendants of Cain, who .betook them-' 
salves for enjoyment and gratification of their tastes 
and passions, and among whom murder soon again 
made its appearance with polygamy ;**-and the des- 
cendants of Seth, who maintained among them, the 
worship and service of God. 



SECOND EUA, 

Javed* 

A.M. 500.--B.C. 3500. 

At this era the families of Cain and Seth were still 
living separate from another. During the period that 
followed, there were bom Enoch, Methuselah, and 
Lamech, the father of NoBh. Adam died at the «g^ 
of 930 years. During the antediluvian periods» human 
life bore nearly the same pr<Hporti(m to a thousand, 
which it now does to a huadbrea years. It is now but 
about the oae-tenth of wiif^ it thea was* 
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THIRD BRA* 

A.M. 1000.>-^B.C. dOOO« 

This era is marked by that extraordinary testimony 
which God bore to the holiness of Enoch's charact^, 
when he removed him to heaven, without subjecting 
him to the universal sentence of death. This dis- 
tinction conferred on £noch, indieates that corruption 
was making rapid strides among men. And accordingly, 
in a prophecy of Enoch, recorded by the apostle Jude, 
he denounces the judgments of God upon the wicked ; 
saying, " Behold, the Lord cometh with ten thousand 
of his saints, to execute judgment upon all, to convict 
air the impious among them, of idl their deeds of 
impiety which they have impiously perpetrated, and of 
all the hard things which impious sinners have spoken 
ugainst him." In this prophecy, there is the first inti* 
mation on record of a final day of retribution. 

Towards the conclusion of the period of 500 years 
which followed this era, the progress of corruption was 
accelerated by inter-marriages formed between the 
descendants of Cain and the descendants of Seth. '^ The 
sons of God," it is written, " saw the daughters of men 
that they were &ir, and they took them wives of all 
that they chose." By this statement is probably 
meant that the professing worshippers of God, the 
family of Seth, began to intermarry with ^ the votaries 
of the world, the family of Cain. The consequence 
of this intermixture of the two families, was the rapid 
and universal spread of wickedness. The children of 
these marriages became mighty men, men of renown. 
There were giants (literally jkUersy) on the earth in 
these days; and the earth was filled with violence. 
Thus the crime of murder, which had been specially 
marked by the high displeasure of God, was tne very 
crime into which men rushed headlong, doubtless 
gkrying in it, as it is kaown they did after Uie deluge. 
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" And God saw that the - wickedness of man was 
very great upon the earth, and that every imagination 
of the thoughts of his heart was only evil, and that 
continually ;" and he declared his purpose of sweeping 
away the godless race by the waters of a deluge ; and 
commanded Noah to build an ark, for the preservation 
of himself and his family. 



FOURTH ERA. 

The building of the Ark. 

A.M. 1500.— B.C. 2500. 

This era finds the whole world one scene of violence 
and corruption. Only Noah was found upright before 
God. And God, proposing to sweep away the whole 
race of the wicked, commanded Noah to build an ark 
for the preservation of himself and his family. Noah 
believed that God would do as he had declared, and, 
" moved with fear,** began to build the ark according 
to the directions that were given to him, proclaiming, 
in the mean time, tlie catastrophe that was ap- 
proaching, and warning men to repent of their sin ;•— 
for he was " a preacher of righteousness.** They 
however, were too intent on their own pursuits and 
pleasures to attend to him. «* They were eating and 
drinking, marrying and giving in marriage, and knew 
not till the flood came, and took them all away." The 
ark being finished, Noah was directed to collect in it, 
pairs of all those animals that were to be preserved, 
and then to enter it himself and his fimnily, — in all, 
eight persons. The windows of heaven were then 
opene<C and the fountains of the great deep broken up^ 
and the water 'rose, till it reached the tops of the 
loftiest mountains, destroying every living uiing that 
could not subsist in the water. It then again gradually 
retired. This whole operation occupied only about a 
year ; — namely, the year B. C. 2347. 

The first remarkable event after the deluge, was the 
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promise of preservation from any future deluge, and 
the law given to Noah, in which was pointemy pro- 
hibited the shedding of blood. At this time also, 
liberty was given to men to eat animal food, llien 
followed the division of the e^rth among the three sons 
of Noah, which seems to have been done according 
to some rule or system. The descendants of Shem 
spread themselves from mount Ararat, where the ark 
rested, towards the South and East ; the descendants of 
Ham went towards the South and West, particularly 
occupying Africa; and to Japheth and his posterity 
were assigned the North and West. 

Towards the latter part of this period, or about 2250 
years B. C. cities began to be built, which afterwards 
rose to great eminence. Ashur, one of the descendants 
of Shem, built Nineveh on the Tigris ; and Nimrod, 
who had addicted himself to hunting, erected a kingdom 
in the land of Shinar, on the banks of the Euphrates. 
Babel seems to have been the capital .of his kingdom. 
On the plain of Shinar, the tower of Babel was 
erected, probably as an artificial citadel to 'protect 
and command the city that was to be built around it. 
The completion of this city and tower was prevented 
by the interposition of God, who confounded the 
language of those who were employed in building it ; 
yet it seems to have formed the germ of the city of 
Babylon, that many ages afterwards, arose to great 
power and splendour. 

Thus, the conduct of men very soon proved, that, 
although the deluge had given a temporary check to 
their wickedness, it had done nothing towards purifying 
the human heart, from its proud ambitious passions. 
That very crime against which Almighty God had 
repeatedly pointed his indignation, which had brought 
destruction on the old world — ^violence and the shed- 
ding of human blood, soon began to appear in all its 
ferocity, and scenes of carnage commenced, which 
have disgraced and consumed mankind, and kept whole 
regions of the earth in desolation and wretchedness, till . 
the present day. 
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mrtn eba^ 

Abrahitm. 

AM. 2ooa^B.a aooo. 

At this era idolatry had made some progress. Even 
the family of Shem was corrupted by it. Tera, the 
father of Abraham and of Nachor, when he lived on 
the other side pf the Euphrates, we are tdd, <' served 
other gods.^ But instead of checking this evil by some 
awful inflicUon similar to the deluge, God selected a 
fiimily with whom he might deposit the knowledge of 
himself and his will, and to whom he might give so (con- 
spicuous a station among the nations of the world, as 
would tend to peserve that knowledge in the worldi 
^d diffuse it among the rest of mankind. This measure 
be commenced by calling Abraham to leave his native 
country, Mesopotamia, and to reside as a stranger and 
« wanderer in the land of the Canaanites ; a land which 
lay between the river Jordan and the Mediterranean 
sea. To Abraham, who was falling into the contagion 
of idolatry, he revealed himself, and maintained an in- 
tercourse with him from time to time, promising to give 
him a numerous posterity, while yet he had ho diild ; 
to give the land in which he had come to sojourn to his 
posterity ; and to make of them a great nation, and to 
give them dominion from the Euphrates to the shore of 
the Mediterranean sea. ' 

Abraham obeyed the call of God, and came from 
Mesopotamia to the land of Canaan. This land was 
occupied by different families descended from Canaan, 
the son of Ham, but to a great extent open and un- 
cultivated, yet with some towns or cities scattered over 
it. The sea-coajst to the southward, was in possession 
o£ the Philistines, from whom the whole country after- 
wards derived the name of Palestine* The valley of 
the Jordan, which river seems to have then flowed to 
the Red Sea, especially that part of the valley which 
lies between the mountains in the south of Palestine, 
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mid a tnbimUinous district &n the eintern idde of ft, 
seems to have been more thickly peopled, having in il 
vevend cities hi the midsi of a luxurianl country, of 
%i4)ich SodoMa and Gomorrali were the chief. The in- 
Imbitants of these cities had become proHigate in the 
extreme. They were governed by nngs, each city 
having its Own king. But these kings were tributary 
to u) empire, the centre of whidi was on the eastern 
bank d^ tne Tigris. It is probable that tiie kingdom 
erected by Nimrod had, by this time, extended itself to 
tlie Jordftn^ The kiiftgs of the cities of the plain ef 
Jordan had, about ^e time of the call of Abraham, 
rebelled against the king <^ Ekm or Persia. And the 
next year, Ghedorlaomer, with ifour confederate kings, 
one of whom was the king of Sllinar, came upon th«Mi 
with an army, defeated them, and plundered Sbdom and 
Gomoffah. They were, howev«-, overtaken, m retime 
ing home, by Abraham, with his servants, and some ef 
the neighbouring chiefs, and the booty recovered from 
them* 

Egypt was then governed by a king, and seems 
to have retained some knowledge of ^e true God. 
DsHBBseus was built in a heautiM valley, watered by 
two rivers, on the edge of the wildemess". It is CftHed 
by the inhiM^tants of tha^ country Sham, which renders 
it not improbable tlial it w^fs bailt by Shem, the son of 
Koah. 

Abraham had brought w^h him Lot, hts n^ew, who 
went down to Kve in the vale ef the Jordan, near the 
ei^y ^ Oomermh. While he was ^ere, tl^ wicked- 
ness ef that and the neighboitf'ing trities became so in- 
tolerable, that God rained fheand brimrtone upon them, 
and destroyed ^em ; akvd, at (iie same time, the ground 
seems to have sunk, so that the J(»dan, instead of iow^ 
ing tfirough the valley to the Red Sea, was arrested in 
its course, and formed that Bak Idee, which is called the 
Dead Sea. 

After this. Let, who had heen warned of the impend^ 
ing fate of the cH^, and fled wit^ his family, lived 
among ^le monntalna, to liie east of tlie Dead Sea, 
where he had two «ou8, Meab «»d Ammon, by whose 
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descendants that district of country was afterwards 
pe<^led. 

Abraham had a son by Hagar, an Egyptian woman — 
Ishmael, whom he sent away from him, and who took 
up his residence in the wilderness, between the south of 
Palestine and Egypt. 

In his old age, Abraham had his son Isaac, who was 
to inherit the promises that had been made to him on 
leaving his own country. Isaac, before the death of his 
father, married his near relative Rebekah, by whom he 
had two sons, Esau and Jacob. Esau, or Edom, became 
a man of the field, and frequented Mount Seir, to the 
south-east of Palestine. His descendants, for many 
ages, occupied that district, under the name of Edomites, 
and more recently Idumaeans. 

Jacob went to Mesopotamia and married two of his 
near relatives Rachel and Leah, and by them, and two 
other wives, he had twelve sons, who became the heads 
of the twelve tribes of Israel. 

Abraham had also children by Keturah, another wife, 
whom he sent away from Isaac towards the eastward. 
Among these was Midian, who became the head of a 
nation, which is frequently noticed in the subsequent 
history. 

Jacob remained in the land of Mesopotamia for 21 
years, and then returned to Canaan, where he found 
Isaac still living. Esau, his brother, who had addicted 
himself to the chase, and probably also to warfare, was 
at the head of 400 armed men, and resided chiefly in 
Mount Seir. Jacob had eleven sons at the time of his 
return to Canaan, and one was bom to him after his 
return. The two youngest were sons of his fiivoured 
wife, Rachel, and were distinguished' by him from his 
other children by particular tokens of affection. This 
occasioned discontent and envy in the others, which 
being increased, with respect to Joseph, the elder of 
Rachel's sons, by his fidelity in reporting their vices, 
and by certain (h'eams, which he related, that seemed 
to indicate an ambition of ruling over them, they 
seized an opportunity of his being at a distance from his 
father, to sell him to a company of merchants passing 
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through the country* These merchants, who were 
Ishmaelites and Midianites, brought him to Eg3npt9 and 
sold him there as a slave. 

While he was there, the king of Egypt had a re- 
markable dream, which gave him uneasiness^and Joseph 
being informed of it, felt himself warranted, by a divine 
impdse, to propose to interpret it* He was accordingly 
brought before Pharaoh, and interpreted the dream, to 
signify that it indicated that there would be seven years 
of plenty in the land of Egypt, followed by seven years 
of extreme scarcity. Joseph was inunediately raised 
to the highest rank in the kingdom of Egypt, being 
intrusted, during the years of plenty, with the collecting 
of grain for supplying the deficiency of the approaching 
years of famine. While he was engniged in the exe- 
cution of this office, during the years of scarcity, the 
£unine, having reached to Canaan, brought down his 
brethren to Egypt to purchase com. Joseph immedi- 
ately recognised Uiem, although they did not recognise 
him ; and after a variety of measures, the purport of 
which seems to have been to bring them to a sense of 
their guilt, he at length made himself known to them. 
The result was, that, on the invitation of Joseph, and 
also of the king of Egypt, Jacob and his whole family 
removed to Egypt, where he lived about seventeen 
years, and died. 

The Israelites,, being placed in a fruitful part of the 
country, increased, under the blessing of Grod, with 
amazing rigidity. 

Egypt. — Egypt had now become a powerful kingdom. 
That king, who reigned in the time of Joseph, in con- 
sequence of his having obtained the comnumd of the 
supply of food during seven years of extraordinary 
scarcity, had been enabled to make his own terms with 
the people. And the arrangement which he had made 
was, that the people should pay to him a fifth part of 
the produce of the land, in lieu of rent aa^ proprietor of 
the land, and of taxes as head of the government. This 
arrangement enabled the king to maintain a powerful 
and well-ai^inted army, wiUi abundance of horsemen 
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•i^.w«r chariots^ It emfolftd him aiBO t» engage m 
Ihoee stupendous wurks of asdutectiure, the Fenaum of 
which are still the astonishmeol of the world. Egypt 
had also cDiuaienc^d the iMxtctice of embalming the 
bodies of tha dead» by which h has been reodored ae 
refnarbabk. Forty days wvre employed in thia opem>^ 
tktt iti the iioie of Jose^ph, 



SIXTH £RA. 

AJtf. 2590^B.C. 1500. 

. TwB fisBABiitrxs^'^^Tiie rapid increase of die Iwael- 
itea yendered them in proeess of time olb^cts of alarni 
to tbe £gyptiana^ > * king arising wito knew not Joseph/ 
he began to adopt the most figorons bjmI imscrapukHift 
measures to dinonish theiff nu»ber. He redktced them 
to the most i^eot shivery, employed them in baik^g 
ctttes, eicacting of them exhaustifig and oy€fl|Kywering 
labour. But ftMing that diey stitt continued to mereii8e> 
he ccHsintanded that aU their male chiUren should be 
thrown into the river as soon as they were bovn, and 
only feiaales preserved alrrok Al this time Moses was 
bom, and was preaevved- tbom the eiSccts of this edkst 
in consequence of having been taken under die protec- 
tion of the king's daughter. His parents had placed him 
m a cliast of h«^sl^ and huitf ham among the flagfl^ 
bf the beink of the river, and Kmraoh's daughter 
j^ndinglnni, adopted him «a her o«ni sob« Thus Moses 
received an education whtdi fitted him for the impor- 
tant oiice to which he waa ^destaied^ as leader and 
governor of the Israelites. When Moses came of agev 
however, having been mfadie acquainted with his descoit 
ftota Abflraham, Isaac, and Jacob, and having been in- 
fitructed by his pearents in the pnviieges bestowed upon 
their «a|;i<m by the God of heav«n, he r^impHshed hia 
fiuir hopes and pvospects, aa ae. Bgypdan ci high, c^ren 
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of rojfkttwakf fiii4 didmed hk'Ocmiieiati^Q wlthiihe de- 
api8ed.and|)eri6o«tied Iimelitefi. He dboM^.'^ rftthev to 
guier , aflkticin witli. fke' people of- Go4 ihan. to enjoy 
the pleasures of:sin lor tyf^a^n/^ He anw ail£g]j[ptiwR 
smitii]^ pn)bafbiy.|mtting to death, aa IsradiDe, aod 
takmg the pairt of the J8r«elite,,he IdUed the £g;yptian« 
This beio^ discovered, he ^led acix)«s the Red Sea». to 
the iQbnntttiDfi tvhich Ke between the gulfi unto which 
the Red Sea divides itself at its oor^ern extremity, 
which wias. then. called the: land of Midian, donhtless in 
conseqnegtice'of Midian> the -son of Abcahaip^ Jfixing his 
residence these. He .thus obtaiRed an opportunity of 
becoming! a^quaioted with that dislarict of country, and 
with the. whole of the desert that lies between it. and 
the land of Canaan. While Moses wa» in Midiao, the 
Lord af^peared to hin^ and cDnunissioned him to rj^fum 
to Egypt, there itdr call togetbelr the heads, of the Jsrael-* 
tteli, and then toigo to iPhaiaoh and.deihand Mb^^y-ior 
the peofde to leave ihe land of! Egypt. Mosefe-did w* 
The deniland was, 0f tsfatcse, cefiiised ; b«l^ by.a si»vie» 
of plagues^ whidr Mi^Bes waa oomsiissioned ito iofliot'Oti 
the land (^ Eg^t, the.lastiof whiefa was:th«t(de$truc*' 
tion, in one night, of all the first-bom sons in £^pt» 
Phafaoh WHS txunp^ed'to yield.to the de6iind» iUid to 
let the people go. Mbsds acoordingj^y led thetp'towarda 
AeBed Sbii, as.if he intended gjoing'round die4orthetn 
eKtremityiof the it^esteni jgylf 'of it ; but .by directiioa 
of God he turned^ ^d>dnc£tai]^. close 4>y. the gul^oq 
the westem.side^ Pharaoh, seeing the tmineliBe'body of 
theMamelites, coiisistiilg . of 600,000 ineiOi,: with. their 
wives, tod children, eniaj;^led ^ , the land, and ap^ 
parently .within hisireadij puiw^d th^n with; his. who^e 
aniiy,.iuid,came .up. with &iem as tbeytlaj^ejwjiui^d, 
toable to go ftirward, for the seki was in their ftonty 
or 'to ^tins reidier^.td. the .nofth ^r .the south. ^ In 
this extreioity, the :L4ord' caused, ithe s^ to divide^ imd 
directed Mo^es to lead the :peop}e/thi»u|^ the Mt of 
it* .Th4 Jfaraetites thuij. :^ossed in isafety [into the Ara- 
hian^diMerli^iwh^e d»e£gypitisli am^^iin at^m|i|tii^ to 
fottoir the»^ie€xei«ai«^tb|r.the r^t^to:q£the^^ea:to.irt 
usual bed, and drowned. 

F 
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Moses then eomducted the 'people to the tnouxilattioiis 
district, where he hknself had* found refuge ; and there 
the law was given to them, and theff dvii tad ecck»i* 
astical pdity arranged. They then marched norths 
wards towards Canaan, and were directed to enter it, 
but, being afrcud, and reftising to go, they were ccm- 
deomed to wander forty years in the desert, till all the 
generation that came out of Egypt had died, with the 
exception of two persons. During their wanderings, 
they met with many vicissitudes, feU into many sins, 
suffered severe corrections ; but, at length, they were 
led round by the south of Edom, and, after defeating 
two kings who attempted to withstand ^em^ they found 
themsdves encamped on the east side of the river Jor* 
dan, opposite to Jericho. 

About this time Moses died, and Joshua succeeded to 
the command. He led them across the Jordan, which 
was miraculouriy divided to afford them a passage. He 
first took and destroyed the city of Jericho, ai^ after- 
wards passed through the greater part of the land, took 
the cities wherever he went, extirpating, or driving out 
the Canaanites, and setting the Israelites in theur 
room. 

' Joshua did not complete the conquest of the land, 
many of the natives retainmg their footing in it. After 
his deatii, tiie people fell ^m time to time into idolatry, 
and the Canaanites, who were in tiie land, or tiie neigh- 
bouring nations, partioidarly the Moabites, MicQanites, 
and PMlistines, obtained power to oppress them. 

During this period the Israelites were governed by 
jujii^es, who succeeded Joshua ; and these led them in 
war, and administered justice to them in peace. 

In die first century, after tiie death of Jodiua, 
Cushan-rishathaim, king of Mesopotamia, expressed 
them for eight years, when, on their rq)entanoe, Oth» 
lietl was raised up to deliver them, BjC« 140i5. 

The people enjoyed rest for forty years, but retnming 
to iddatry, they were invaded and oppvessed for 18 
years by the king of Moab, aided by the kings oi 
Ammon and Amalek, and on their repentonee were de- 
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livered by Ehud, who riew the Idog of Moab, B. C. 
1325. 

In about 20 years afterwards, the Israelites, having 
returned to their id<rfatry, were invaded and oppressed 
by Jdbin, king of Canaan, for 20 years. On their re- 
pentance, Barak, and Deborah, a [Mrophetess, under the 
direction of God, assembled an army near Mount T&bor, 
on die banks c^ the stream Kishon^ and^ on their being 
attacked by the army of Jabin, totally defeated it, B.C. 
1285. Tlios victory gave occasion to the celebrated 
ode, composed by Deborah. 

Another, relapsie into idolatry brought upon, them an 
qipressive invaiaon of the Midianites, who tyrannked 
over them for seven years : and, when they repented, 
and cried to God for deliverance, Gideon routed the 
army of the Midianites, with 300 chosen men^ B.C. 
1245. 

On the death of Gideon, idolatry again began to 
appear, and on dus occasion the people were chas- 
tised by internal warfare. Abimelech, a son of Gideon 
by his concubine, slew all l^e rest of Gideon's chil- 
dren, and was prockimed king by the Shechemites, 
but his adherents sAerwarda quarreUing, destroyed one 
another. 

On a subsequent relapse into idolatry, the Philistines 
and Ammonites obtained power over the Israelites, and 
oppressed them for eighteen years. Jephtha was, on 
this occasion, raised up to deliver the people. He de- 
feated the cjiildren of Ammon in a battle, fought on the 
east side of the river Jordan, B.C. 1 1 87. The Ephraim- 
ites quarrelled, on this occasion, with him, for not takiiig 
them to the war along with him ; and he intercepted 
them at the fords of the Jordan, and slew of uiem 
42,000 men. 

About 33 years after this, £li,^ the h^h priest, was 
judge ; and during Ills' weak government the people fell 
into their begetting mn^ The Philistines then came 
upon them, overran' the country, and miaerably op- 
pressed them for forty yea^; It was dmrng the go- 
vernment of M. thafi Saaiton pexBrnmoi m feats of 
miraculous strength. At length tlie Israelites were 
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roused to resist the Plnlistines, and the sons of Eli 
brought the ark out of the tabernacle, for the purpose of 
inspiring the people with courage^ and of temfying the 
enemy; doubtless, also, with some expectation that 
God would not permit that sacred symbol of the cove* 
nant to be taken by the Philistines. But they were 
totally diefeated, and the ark taken, B.C. 1116. £U re- 
ceived so great a shock by this event, that he fdl back- 
wards and died* 

Samuel, who had been brought up in the temf^le with 
Eli, then became judge of Israel. He was the last o£ 
die judges. His sons, being entrusted by him with the 
govermneiit of the kingdom, conducted themselTes in 
the most profligate mannery so that the people demanded) 
a king, ttmt they nn?ht be like the nations around them.: 
Saihuet was directed by God to comply with, diis de». 
mand, and Saul was chosen the first king of Israel. . He* 
howf»ver, proving unftxChful, the Lord rejected fetm, and 
chose David to be king. This choice came to. the ears 
of Saul, who from that time pursued. David widi the 
most deadly maligriity. At length, Saul and his 'son 
Jonathan, a young man of thenbblest and most amiable 
character, werealaiir in battle by the PhilistuieB, and 
David ascended the throne of Judah, B.C. 1056 f and 
became king bf all Israel, B.C. 1048. 

Dmfid was a warlike prince, andsubduedthe Sytians* 
the Philistines, the Moatntes, and Edomites, and brought 
that whole district of country that lies between the 
riv^r Euphrates and tlie Mediterranean sea under tribute. 
After an eventful life, David died, leaving his domiaioiia 
to the undisturbed possession of his son Solomon, whci 
succeeded him^ B.C. 101^. 

PAiiESTiNE.— This country had in the days of Moses ^ 
beoDihe more densely peopled than it was in the days <k 
Abraham, h was occupied by several tribes, descended 
from the same stock, nam^, the fiunily of Cahaaai, as thd 
Hittites, Hivites, Amorites, and Jebosites. • These tribet 
had built many strongly fortified cities, andhad 'thought 
the ground into genoal culttvadoB* The dlieB on the 
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for many ages, gave them much influence in the peU«» 
licai reyolutioofl^jiHiidi mitfk the genetal history of the 
world.. 

But» in their prosperity^ they bad cast off. aU fieac of 
the God of heaven, and had rushed, with one conMnt» 
into the most debasing idolatry* They occupied that 
land which God had destined for the seat of his own 
pe^be^ and, by the time that the Israelites had become 
sumciently numerous to occupy the country, they were, 
by their wickedness, ripe for the iate that awaited them* 
. They had abundant warning given to them of the 
pmipose of God to expel them. After the Israelites had 
been separated from the Egyptians by their passage 
through the Bed Sea, they hun^ on the borders of 
Canaan for about forty years, wandering in a desert, in 
which no such body of people could have existed with- 
out « miracle* But the Caoaanites, so far from taking 
warning and retiring from the country, seem. to have 
been at the more pains- to fortify themselves in it ; so 
that when they- were attacked by Joshua, they seem to 
have regarded themselves quite pirepared by their for*' 
tresses, their armaments, and their leagues for mutual 
defence, to repel him* 

They were, however, subdued, with amazing rigidity, 
but not wholly expelled nor extirpated* Considerable 
numbers of them remaned in the land, and for many 
ages greatly harassed the Israelites. 

In the time of David th^ase original Inhabitants of 
the holy land were either extirpated, or thoroughly 
subdued. The empire of Jabin, king of Canaan, the 
capital of which was Hazor, towards the north of 
Palestine, and which rose to its height about 300 
years before the time of Solomon, seems never to have 
recovered the blow that it received from Debcwah and 
Barak. The Philistines also were thoroughly and per- 
manently subdued by David. Of the states on the 
coast, Tyre rose to great eminence; and the inhabi- 
tants of Tyre became celebrated for their skill in navi- 
gation and commerce* Hiram was king of Tyre m 
ike days of Solomon, and the two monarchs seem to 
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haVe lived on tcmig of undiiturbed friendship. Hiram 
gaye Solomon nradi asnstance in the building of the 
temple, and they sent out fleets together from Ezion 
Geber, on the Red Sea, for commercial purposes. The 
places which these fleets visked, are not eicactly 
ienown. 

The nations immediately surrounding Palestine, as 
Spia^ Moaby Ammon^ Edomy and Midian^ were, in the 
days of David, brought into subjection to his empire. 
Moab and Midian ha^ at different times, invaded and 
oppressed the Israelites ; but they, as w^ as Edom, were 
subdued by David, and did not dare to molest Solomon. 

Of the more distant nations, Mefcpotamia at one 
time attained to great power under Cushanrishathaim* 
They invaded, and greatly oppressed Israel, for a time ; 
biit were defeated by Othniel, the son of Calebs 
This seems to indicate, that the kings of those eastenf 
countries still continued to aim at the extension of 
their do9iinion towards the westward, as they had done 
so early as the days of Abraham. 

Of those descendants of Abraham who settled in the 
neighbourhoHod of Palestine, chiefly in what*is now the 
peninsula of Arabia, the Jshmaelites, Midianites^ and 
Edomites, had increased and become nations, governed 
by kings of their own. The Moabites and Ammonites 
also had become independent kingdoms. These several 
kingdoms formed a kind of cordpn of kingdoms of the 
kindred of the Israelites, on the eastern and southern 
boundaries of the land that was allotted to them, whose 
language was totally different from that of the Canaan- 
ites, and also from that <^ Egypt. 

Egypt. — Egypt was, at this time, the chief seat of arts 
and sciences. If the book of Job was written by Moses, 
to is generally believed, astronomy, mineralogy, and 
natural history^ had been cultivated to a considerable 
extent, and the writings of Moses manifest the most per* 
feet simplicity, purity, and sublimity of diction. Much 
of these beauties of composition, doubtless, must be at* 
tributed to inspiration. Yet, observing how the natural 
«4fls, and the acquirements of the iqxifAles of our Lord, 
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were wrought up with inspiration in the composition of 
their writings, there can be no doubt that, in the know- 
ledge which Moses exhibits of a vast variety of subjects, 
which were not likely to be communicated by revela- 
tion, we have some indication of th^ advancement of 
the Egyptians of that age, in science and art. 

Greece.^ — The kingdom of Athens is supposed to 
have been founded about the time of the birth of Moses, 
by Cecrops ; and Deucalion's flood, in Thessaly, is sup* 
posed to have taken place about the time of the mission 
of Moses to Pharaoh. Others think that this flood was 
a mere tradition of the universal deluge, and that Deu- 
calion was Noah. 

The people, who settled in Greece, a{^)ear to have 
been refugees from many nations ; and society among 
them seems at tliis time to have been in its elements. 
Their most ancient traditions, chiefly respect marauding 
expeditions, and the destruction of cities. About 260 
years before Solomon, when the Israelites were governed 
by Judges, an expedition was imdertaken by Jason, in 
a ship allied the Argos, having on board 50 followers, 
who entered the Euxine sea, and coasted along till they 
came to Colchis. Here Jason carried away with him 
Medea, the daughter of the king of Colchis. This ex- 
pedition seems to have been very much like what we 
might expect to have taken place among the New 
Zealanders, or the inhabitants of Tahiti, previously 
to the introduction of Christianity among them. About 
70 years afterwards, Paris, the son of the king of Troy, 
in a similar piratical expedition, carried off Helen, the 
wife of Menelaus, king of Sparta. Menelaus prevailed 
on the Greciail states to espouse his cause ; and this 
gave. rise to the celebrated siege of Troy, which ended 
in the total destruction of that dty. It is supposed to 
have been in the time of David, that Cadmus intro- 
duced letters into Greece from Phoenicia ; jftnd Homer, 
who celebrated the siege of Troy in his poem called 
the lUad, is supposed to have flourished about the time 
of Solomon. 
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Salomon*. I 

A.M. 3000/ 'b.C. 1000. 

Jh£.Kingih)m qv Jui>AU.^^Solamm9 on. his .coming t0 
the kingdom^ wns .in , possession of evjQry.thiQg tliat covid 
pontribute to the gr^atnefis .a(i4 happi]96sg pf a mighty 
prince. His* ponss^ssion of th^. throne w.^ un^ispiUed-^ 
hisi dp^iiQions at perfect peajee-r^ljii^^goyerQment^reaT 
pected by the surrounding nations, and abu^dapce ol 
wealth fiowed into hiB* kipgdonis thifOMgh,,tbe means of 
an extenaivie coipiner^. He him^elff wa$ a maetei; of al) 
the leartiji^g <^ the st^e, and posseBsed.mwiQb knowledge^ 
in which the rest of n^aQkind did . n^ participate^ H)e 
Wrote tre9tise3y ffUch are not pow ^tapt»:on pl^tsaiid 
on. a^imal^. . He Tvrot^ jm^ prov;e]fb9» or ^nioral Bay« 
ings> and ako niany pp0ma,.8om^: of which ^re e^ctant^ 
having b^eb. embo^i|»d ia the .bpo); ,0f 4i»pirai^p< He 
]ived in ijie UitQH>^t n^agnifioeBc^ia^d wa#.ey^rg9tic and 
able aa a judge aod a s^te^^ian* ; .Hi$ great worl^ wtt» 
thQ erecting .of a .magiaficient yt^^ple nt jJi^rusaleBi, 
whidi, &r «9^y ag^. H(;as,, as, ijhe tabernacle prj^yiously 
had ibeen^ the c^ntr^ pf divi^ ii^r^hipk j . ^ « . 

Arts^apd. science mmt* have madf^, con^iderabte 
|]^ogress in the daya of Sploiaqn^ , Xh0 temple), wh^ch 
lie built at Ji^rusaleo)^ seengts? lA haff« .^urnishu^ t&e 
modpl ..for' the most. cha$t^ and, $in)pip of the Greek 
temples, beii>g, like.th^ G^k..te9ipl^s» Mn pblofig 
b9Use»:.dii(idedintQf|Ln outer mi ^Q^^i^ i^art9»ent» tbe 
inner. U)e most sacre^; a portico alBpt^^upporled by two 
pillars, with, their . ba^es, sba^ aiKi ijapitals, and 
probablyjalaO} with.anentabla$urerand)'pe4i9ai^ot, being 
placed In front of the principal ^^trai^ce* This temple 
lyas. built of stone, hewn and. polished in Mount Le* 
banoU) the wood, part of it alsp being of .timber cut lid 
that mountain ; and the whole materials for .the erection 
"f the temple were prepared there, brought by sea to 
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Jerusalem ; so that, wheii they came to be erected, no 
scmnd of any tool was heard. This, of itself, exhibits 
high adysnoement in the meehanical arts. In the art of 
composition, nothing can excel, for sublimity and ten- 
derness, the t'salms /vf David ; for terseness and force, 
the Proverbs of SolQ|]:H>n ; or, for beauty and sim- 
plicity of narrative,, tbie history of the reigns of David 
and Solomon. And this advancement of literature 
was not cQniine4 t^ Judea ; for, if Homer flourished at 
this time, the Greek poetry also of that age still com- 
mands the admiration of the world, for its combined 
simplicity, sublimity and elegance. Navigation also, and 
commerce, were cultivated to a great extent. Some 
have supposed, that the combined fleets of Solomon and 
Hiram even went round the peninsida of Africa, passing 
down the Red sea, doubling the Cape, now called the 
Cape of Good Hope, and returning by the Mediter- 
ranean. Although none of the works of Solomon, 
expressly on natural history, are extant ; yet from the 
allusions made by him, and by David his father, to 
natural objects, much accurate laiowledge, it is obvious, 
must have been collected on these subjects. 

The Jewish monarchy reached its highest elevation 
in the reign of Solomon, and it immediately began to 
decline. The promise made to Abraham, that a seed 
should be raised up to him, which should reign from 
the river Euphrates to the shores of the Mediterranean 
sea, was literally fulfilled. But no sooner had the nation 
attained this elevation, than it began to decline. Solo- 
mon himself, enticed by idolatrous wives, the daugh- 
ters of the neighbouring princes, fell into idolatry. 
The Ephraimites, a powerful tribe, never seem to 
have been thoroughly] reconciled to the reign of the 
house of David, which was of the tribe of Judah ; and 
on the succession a£ Rehoboam, the son of Solomon, 
a demand was made for some relaxation in the govern- 
ment. This demand was answered roughly by Reho- 
boam,. and instantly ten of the twelve tribes revolted, 
under the auspices of Jeroboam. Thus the Israelites 
were divided into two kingdoms ; the one, consisting of 
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ten tribes, called the kingdoin of Israel; tke other^ con- 
sisting of the tribes of Judah and Benjamin, with the 
Levites, called the kingdom of Judah. The conse- 
quence of this division was an almost continual rivalship 
and warfare between the two kingdoms. 

Rehoboam was the first monarch of the kingdom of 
Judah, as distinguished firom that of Israel. He was a 
weak prince, and in his reign Shishach, (supposed to be 
the same with Sesostris,) king of Egypt, invaded his 
kingdom, and plundered Jerusalem and the temple. 
He reigned 17 years. 

Ahijah succeeded him, and reigned three years. In 
his reign, a battle was fought between him and Jero- 
boam, king of Israel, in which the latter was defeated 
with the loss of 500,000 men. 

Asa succeeded Abijah, and reigned 41 years. He 
was, on the whole, a good prince. In his reign the 
Ethiopians, or Cushites, a people occupying the south- 
ern parts of Arabia, came up against his kingdom, 
with an immense army. Asa committed himself and 
his people to God, and then going out against the 
Ethiopians, totally defeated them. After this, Baasha, 
king of Israel, came up against him, and began to build 
a fortress at Ramah, on the borders of his kingdom. 
Asa, instead of again betaking himself to God, hired 
Benhadad, king of Syria^ to send an army against 
Israel. This expedient succeeded for the time; the 
army of Israel withdrew, and the fortress was levelled 
to the ground. But God was displeased with him, and 
sent a prophet to rebuke him ; on which he was angry, 
and put the prophet in prison. Soon afler he became 
diseased in his feet. In his disease, he sought not to 
God, but to the physicians, and died of his disease. 
To Asa succeeded — 

Jehoshaphat, his son, who reigned 25 years. Je- 
hoshaphat adopted vigorous measures for purging the 
land from idolatry, and for instructing the people. 
Towards the beginning of his reign, Elijah the prophet 
was raised up to contend against the progress of idola^ 
try and wickedness in Israel. Jehoshaphat joined 
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Abab) ^c wicked king of IiBniel» in an enterprisie 
agMHftt Ramotfe Gilead, which was in posgewion or the 
Syrians. In this enterprise^ Aliab was killed, andJe* 
hoshaphat e8Ci4>ed to his own kingdom. Jehoshaphat 
engaged in another military expedition along with 
Jehoram, now king of Israel* against the Moabites ; 
and the two kings a^r being in imminent danger of 
losing their armies and their Uves from* want of water, 
were^ by applying to Elisha the prophet for directionsi 
not only delivered, but enabled to defeat the Moabites, 
Jehosh^hat died in 889, B.C. and was succeeded by 
his son-— , ' 

Jehorcan. — This prince had married Athaliah, daugh- 
ter of Ahab and Je2«bel. On his accession, he mnr«- 
dered his brethren and introduced idolatry, into his 
kingdom. Another Jehoram, son of Ahab, was, at the 
same time, king of Israel. In this reign the Edomites 
revolted from under the dominion of Judah, and never 
were again subdued. Jehoram was warned, by a letter 
from ti^ prophet Elijah, of the judgments of Grod 
about to fsdl upon him ; but in vain. God then brought 
the Philistines and Arabians i^ainst him, who broke 
into Judah, plundered the king's house, and took away 
his wives and his sons, so that he had no son lefl jiini 
but Jehoahaz or Ahaziah.* Still remaining incorrigible, 
he was smitten with violent disease, and died miserably^ 
in the 8th year of his reign, B.C. 885. 

Ahaziah, his younger son, succeeded him. He was 
the son of Athaliah, the daughter of Ahab, who seemA 
to have been absent when the PhUistines came and 
took away the other wives and children of Jehoram. 
Under the advice of his mother, he followed the eit-^ 
ample of the house of Ahab, in all manner of wicked- 
ness. Having entered into an alliance with Joram^ 
king of Israel, to make war upon Haaael, king of Syria^ 
Joram was wounded, and Ahasiah went down to 



* Ahaziah and Jehoahaz are substantiaUj the same aame^ the 
Hebrew letters being the same, but tranapoted. Aeaiiah Wfs 
another name by which he was known. 
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Jesreel to yfeit hiiii. Th^ce he Wafii. involved in' ohls 
comoion destruction with Joram. Jehu, who had risen 
up a^n^t his master, finding thjs two tings t(^ther» 
slew then)i both, B.C. 884. . < . 

Athaliahy his detestable mother,- then ni«rdered all 
Ms children, with the exception of Joash, who was 
sdved by Jehoshabeah, a liaughter of king J^oram, 
the father of Ahaziah and husband of AthaHah- Je* 
hoshabeah, who had been married . to Jehoiada, th^ 
priest,' concealed Joash in the temple till he was Sfeven 
years old, during which time AthaHah, the queen 
mother, reigned over Judah. But, in the ninth year, 
i^^MiA^ bh)ught forward JoaA to the pisapte,' %ho 
receivjed Jbim with joy, and AthdUcih w)k put to death. ^ 

Joccsh thus began his reign, in the- 7th year of his age, 
and reigni^d 40 years.* He acted well' during the life of 
Jehoiada the priest. He repaired the temple, and 
renewed 'tile worship of God, which had been sus- 

emded under the influence of Athaliah and her sons, 
n the death of jehoiada the priest, Joash, listening 
to the suggestions of the princes of Judah, lefl the 
house of God and worshipped idols. Prophets were 
setit to remonstrate, with him ; btrt in vain. Among 
these prophets was Zacharias, the son of the venerable 
Jehoiada, to whom he owed his life arid his kingdom. 
He stood forward, and declared to the people, that, as 
they had forsaken* the Lord, so he had forsakeii them ; 
fina which JoMh Wiis so incensed, that he. c6raxaanded 
lum tobe st€(]ied XJo d^h) which barbarous command 
m9i» executed in the courts of the temple. Zacharias, 
)¥he& he>as dying, said, ^' the Lord will look on it and 
r^quure it;" and, accordikigi^, . before Che end of the 
y!esr, the Syrians came up,, d^tiroyed all the prinoes, 
^ left Joash himself .dan^rously ill> {Hrdbabiy £rom 
wounds whi^h he had received. When he was in 
this helpless, condijtioil, tWo pf hi^ ewi> servants, ait 
Ammonite and a Moabite, conspired against him, and 
murdered him on the bed on which he lay. 

' ;^tf;r«»ft -succeeded Joash, knd reigned 29 years. 
Amaziah raised a great army \6 make war on the 
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Bdimntes, and recover them ta his kingdom. In this 
jurmy he had embodied 100,000 men of the Idng^- 
dom of Israel, whom he had hired for 100 talehts of 
ffilver. But a pro{^t remonstrating with him onr the 
sin and danger of accepting the assistance of a people 
whom God had forsaken, he sent back the Israelites to 
their own country. Amaziah then went on his expe- 
(dition i^ainst the Edomites, defeated them, and treated 
them with great cruelty, as rebels. On his return^ 
however, he brought their idob with him, and set them 
up and worshipped them. In the mean while, the 
troops that he had hired from Israel, enraged at being 
(^sAnissed, came up when he was absent in Edom, and 
committed great ravages in Judah. This induced 
Amaziah to chaMenge the king of Israel to meet him 
in battle, and the challenge being accepted, a battle 
-was fought, in whidi Amaziah was defeated, and taken 
prisoner. The king of Israel then brought hkn back 
to Jerusalem, broke down 400 cubits of the wall of the 
city, seized all the gold and silver that he founds and 
taking hostages with him, returned to Samaria. AfW 
dns a conspiracy was formed against Amaziah, oil which 
be fled to Lachish ; but was overtaken and slain there, 
B.C. 810. 'To Amaziah succeeded his son— 

Uzziahy in th^ J 6th year of his age, who reigned 52 
years. He was a warlike prince, and seems to have 
reduced war more to system than it ever had been 
before. He had a standing army of 307,500 men, 
•well armed by himself, that went out to war. by bands, 
according to an enrolment made of them. He fortified 
Tlie city, and placed engines upon the walls to hud 
darts and great stones upon any assailants. He at- 
tacked the Philistines and dismantled their principal 
fortified cities. He also succeeded in an expedition 
tigainst the Arabians, and brought the Ammonites 
imder tribute, and became celebrated for his military 
talents and success. 

But Uzziah*s prosperity proved his destruction. He 
became proud and self-willed, and insisted on entering 
into the temple to bum incense according to the custotn 
of the monarchs of other countries, but in direct opposi- 
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tion to the law of God. He was resolutely withstood by 
a body of priests ; and, becoming angry, he was struck 
with leprosy, and instantly hurried out of the temple to 
retire to a separate house, in which he lived tiU hk 
death, B.C. 758. 

Jothamy his son, succeeded him, and reigned well 
for 16 years. He followed up the defensive prepara- 
tions begun by his father, by erecting forts and fortified 
cities in the mountains of Judah. He defeated the 
Ammonites, and brought them under tribute. On his 
death, B.C: 742— 

AhaZf one of the most profligate princes that ever 
reigned in Judah, succeeded, and reigned 16 years. 
He ran headlong into idolatry, with all its accompa- 
nying >abominations. His dominions were invaded by 
the king of Syria, who took away a multitude of cap- 
tives to Damascus. Afterwards Pekah, who had 
usurped the throne of Israel, defeated him with im- 
mense loss; 120,000 men being killed and 200,000 
taken prisoners. The prisoners were conducted to 
Samaria, where it was proposed to make them slaves ; 
but on the remonstrance of the prophet Oded, they 
were not only set at liberty, but clothed, treated kindly, 
and sent back to Judah. 

After this, Ahaz being distressed by incursions of 
the Edomites on one side, and Philistines on the other, 
and also threatened by the king of Syria, applied for 
help to Tiglathpileser, king of Assyria. This was 
readily given, as Tiglathpileser was now meditating 
conquest, and he grasped at the opportunity of inter- 
meddling with the western kingdioms of Asia. He 
invaded Syria, took Damascus, and killed Rezin the 
king. But he only harassed Ahaz by exacting gold 
and silver for his army. Ahaz stripped the temple and 
the palace of their gold and silver to pay the demand 
made on him. He even took the vessels out of the 
temple, shut it up, suspended tlie worship of God, and 
raised idolatrous altars in every corner of Jerusalem. 
At length, after a mischievous, and disastrous reign of 
16 years, he died, B.C. 726. 
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Hezekiah, his son, succeeded hkn, and reigned 29 
years. He was an exemplary prince. He restored the 
worship €f£ God, and made strenuous effbrts to reform 
his kingdom. In his reign Samaria was taken by Shal* 
maneser, king of Assyria, and Hezekiah endeavoured 
to collect the remnant of the pec«le, and bring them 
up to Jerusalem, there to worship God in his appointed 
way. Afterwards Sennacherib, who had succeeded to 
the throne o£ Assyria, came up against him with an 
overpowering army, demanding unconditional submis- 
^on. Hez^iah having laid the matter before the 
Lord, the whole army of Sennacherib died in one night. 
Sennacherib fled, and was afterwards murdered by his 
own sons. 



We shall here pause in the history of the kingdom of 
Judah, and look back to the history of other countries 
during the same period. One reason for this pause is,, 
that several of the great eras in the history of the most 
famous nations of antiquity, belong to this century, 
and several of the most important, to the time of 
Hezekiah. Thus, the era of the building of the city 
of Rome, A.U.C. was the year B.C. 753. The era of 
Nabonassar, or rise of the Babylonian empire, was B.C. 
747. The dissolution of the kingdom of Israel was 
B.C. 721. The first Olympiad, from which the Greeks 
were accustomed to compute their history, was a little 
earlier in this century, namely, 776 B.C. and the found- 
ing of the kingdom of Lydia still earlier, namely, BtC. 
797. Besides these more remarkable eras, it may be 
noticed, that the first Messenian war was begun by 
Sparta, when Hezekiah was about seven years <dd, B.C. 
743. To all this, it may be added, that about the 
close of the preceding century, the kingdom of Media, 
and also that of Macedonia, were founded ; the former 
B.C. 820, the latter, B.C. 814. The young student of 
history, therefore, should fix in his memory the eighth 
century, B.C. as that in which the great kingdonu of 
antiquity began to be organized, and to lay the founda- 
tion of their future eminence. 
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l^AEt^f^We have tiready^observed, that t^ of the 
twelve tribes of which the whole nation of the Hebrews 
ponsisted, revolted at the commencement of the reign c£ 
Rehoboam, son of Solomon, from the &mily of David, 
and elected Jeroboam their king. 

Jeroboam^ finding himself elevated to the sovereign 
power over the larger proportion of the nation, began 
to fear that his newly acquired subjects might, if they 
went up to Jerusalem to worship at the temple, be 
induced to return to their allegiance to the family of 
David, and therefore erected two idols, one in Bethel, 
and the other in Dan. Before these idols he com* 
manded the people to assemble, instead of going up to 
Jerusalem. This was the introduction of a corruption 
into that kingdom, from which it never recovered. He 
was in continual warfare with the kingdom of Judah, 
and sitfa'ed that defeat from Ab^ah, which has already 
been mentioned. He reigned 22 years, and died 
towards the beginning of uie reign of Asa, king of 
Judah. He was succeeded by his son — 

Niidab* Baasha conspired against Nadab, and mur- 
dered him. 

Baasha then usurped the kingdom, destroyed the 
whole family of Jeroboam, and reigned 24 years. 
There was war between him and Asa all his life, and 
his kingdom was invaded at the instigation of Asa, by 
Benhadad, king of Syria. Baasha dying, was suc- 
ceeded by — 

JElahy who reigned two years, when his .servant, 
Zimri, conspired against him, and killed hinu 

Zimri succ^ded him, but reigned only seven days ; 
for the people did |iot approve of him, and called Omri, 
commander of the army, to the kingdom. Zimri, 
however, in his short reign, destroyed the whole family 
of Baasha* Then, Omri came against him ^o Tirzah, 
and he, seeing no hope of success or of escape, retired 
to the p$4ace, set it on fire, and perished in it. 

Omri succeeded ; but he had a rival, called Tibni, 
who was followed by half of the people. Omri's party, 
however, prevailed; so Tibni diedy and Omri reigned 
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dfcone. Little Is rc^^ocde^ ^ Omri,:bal^ wickcdiieiil. 
In his reign, Sammii m$fi built* whidb aftenrards be*- 
^ame the capital of the kiitgdoniit He reig&ed 18 
jears, and died towards the la^t^r eod of. the reign of 
Asa, king' of Judah^ leaving 1^ evol^n to his son, 

Ahah^ — Thisprkiceis still more distinguished than 
hi& father, for his audacious wickedness. Re married a 
heathen woman, Jezebel^ daughter of the king of 
Zidon. He then set up the worship of Baal openly, 
in Samaria. It was to stem the flood of iniquity let in 
upon the nation by this wicked prince and his queen, 
that the prophet FAi^ was rinsed up ; — but nothing 
could arrest them hi their career of wickedness. His 
kingdom was'invaded hy flenhadad, who stIH reigned, 
at Damascus, over Syria, and who seems to have snb* 
dued the neighbouring tribes,' ibr he had thirty-two 
lings w ith him in his army. Ahab, under the direction 
of a prophet, was enabled to (kfeat -this host. Next 
year the Syrians returned,- and were again totally 
routed, and Benhadad forced to SMe.for qaeircy. 

Ahab and his wife Jei;eb§l, in their. ^career of wickedr 
nesa, persecuted the propheta of God, find established 
prophets of Baal in their stead. Ahab wished to pur«> 
chase the vineyard of N^both, one of his subjects. 
Naboth refused to sell it, because it was the inheritance 
of his father. Jezebel then contrived the murder p( 
Naboth, which was executed, and Ahab took possession 
of his vineyard. For this Elijah denounced on him, 
fills wife, and his kingdom, the terrible judgments' jot 
God. Ahab, after this, persuaded Jehoshaphat; king 
irf Jndah, to join him in a w^r against the Syrians, and 
was slain in battle. B.C. 897, having reigned 22 years. 

AhcLziahy who had been associated with his father 
in the throne for some time before his death, now 
succeeded to the entire government of Israel, and 
reigned two years. His death was occasioned by a fall 
from a lattice in the upper part of his iiouse. He wa^ 
succeeded by — , ^ 

Jehoram^ He caxne ,io the throne, during the reign 
of Jehoshaphat, king of Judah, who had a son named 
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Jehoram iissocUted with him in the kingdom. The 
king of Moab having, on the death of Ali^b, withheld 
a certain tribute which he was accustomed to pay to 
the kings of Israel, Jehoram invited Jehoshaphat, king 
of Judah, to assist him in subduing the king of Moab. 
Jehoshaphat consented; and the two kings had well 
jaigh perished with their armies by waxit of water, but 
were delivered, as has been noticed under the reign of 
Jehoshaphat. The king of Moab, in his extremity, offered 
up his eldest son as a sacrifice, to obtain deliverance 
from his God. It was to Jehoram that the king of 
Syria sent Naaman, the commander of his army, with 
an insolent letter to be cured of his leprosy. After 
this, he went to war with Hazael, king of Syria, and 
.wa« wounded. He retired to Jezreel to be cured of 
his woimds ; and while he lay there, Jehu, one of the 
commanders of his army, formed a conspiracy against 
him, and put him to death. Ahaziah, king of Judab, 
was slain at the same time. 

Jehu succeeded, and reigned 28 years. He put to 
death Jezebel, and the whole family of Ahab, and 
massacred all the priests of Baal ; but he himself con- 
tinued to worship the idols which Jeroboam had set up. 
In his reign, Hazael, king of Syria, encroached upon 
the territory of Israel, taHng possession of that part of 
it which lay to the east of t£e river Jordan. On the 
4eath of Jehu, 

JehocJuiz, his son, succeeded him, and reigned 17 
years. The Israelites persisting in their idolatry, , 
Hazael, king of Syria, was permitted to invade the 
land, and to succeed in oppressing it during the whole 
reign of Jehoahaz. This prince dying, was Succeeded 

Jocuhy or Jehocish, his son, while Joash, the son of 
Ahaziah, reigned in Judah. He reigned 16 years ; 
and, thbugh he persevered in the hereditary idolatry of 
the kingdom, yet manifesting respect and attachment to 
Elijah file prophet, God gave him three victories over 
the Syrians, and enabled him to recover the cities 
which had Men into their hands. Joash also defeated 
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Anuziah, long of Judah, and broke do#ii part of the 
wall of Jeniaalem, as has already been noticed under 
the reign of that prince. Joash died» and waa sue* 
ceeded by 

Jerdboam^ the second of that name; He reigned 4l 
years in Samaria. In this reign, the Israelite^ were 
still further secured from the oppression of the Syrians, 
and even obtained possession of Damascus and Hamath, 
which David had subdued. He (Oed 784 B.C. upon 
which followed an interregnum of eleven years. 

Jonah the prophet lived during his reign. Jeroboam 
was succeeded by 

ZacharicJiy his son, who reigned wickedly six months. 

Shdllum conspired against him, and slew him, and 
usurped the throne, but reigned only one month, for 

Menahem attacked him and slew him, and reigned 
ten years over Israel. His reign was, like those of the 
other kings of Israel, idolatrous, and wicked. The 
Assyrian kings, who had hitherto been restrained from 
intermeddling with Israel and Judah, now began to 
harass Menahem ; and he, to purchase peace, gave to 
Pul, king of Assyria, 1000 tidents of silver, equal to 
about "£340,000. Menahem having died, 

Pekakiah succeeded, and reigned ill two years. 

Pekahy the son of Remaliah, an officer m his army, 
conspired against him, put him to death, usurped his 
throne B.C. 759, and reigned twenty years. Pekah 
made a league with Rezin, king of Assyria, against 
Judah ; but it did not succeed. He invaded Ju£ih in 
the reign of Ahaz, and gained that great victory which 
has ahr^y been noticed. In his reign, Tigktthpileser 
invaded Israel, and look possession of the country east- 
ward oi Jordan. 

H4}9kea formed a conspiracy against Pekah, put him 
to death, and usurped the throne B.C. 730, in the 
reign of Ahaz, king of Judah. Hoshea reigned 
widcedly, like the other kings of Israel. His donunions 
were invaded by Shahnaneser, king of Assyria. Hoshea 
submitted to him, and paid him tribute ; but after* 
wards, Shahnaneser disGorering that Hoshea was giving 
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liolding tribiite from hixni; mimi up aad besieged 
Samai'im took it» imd carried the. people captive tg hb 
own land, and thus put an end to the mouaFcby of 
Israel, in the year 721> B.C. after- it had coiiiliiiued 
from thereiga of Jerf^ioam I. 254 years. 



We now bring dpwn the accounts of the heathea 
nations to the time of Hezekiah. 

Of the original inhabitants of Palestinb, the 
inhabitants of Tyre, whom we found advanced in 
pitilization, $killul in maritime affairs ai>d p^mm^ce, 
still continued to rise in riches and power. The 
Fhijl.)[stin£S also continued to be an independent 
people. In the reign of Joram, king of Judah, B.C. 
888, they made an inroad into Judah, and carried 
away the wives and sons of Joram. They were, how- 
ever, rapidly falling under permanent subjection to the 
great monarchies, that were rising up around them. 

Similar observations are equally applicable to the 
otjtier small states round Judah. The Moabites and 
£domite8, at an early period of the ninth century^ 
B. C. threw gff the yoke of the Jews, by whom they 
were never again subdued. The Edomites, or Idu- 
means, elected a king, and weire afterwards govemedby 
their 01^ kings. * . 

Of' £e¥PT, little is known, from the time that elapsed 
betireen the departure of the Israelites out of it till 
Solomon. In the days of' Solomon it was still a great 
kingdom iand seems to have <»urried on a considerable 
trade ; 4Gr it is recorded, that Solomon imported, from 
Egypt, horses and chariots, and linen yam, not only 
lor himseU; bt«t f<Nr the king6 of the Hittttes, ^Uid for 
the kings of. Syria. And soon after the days of 
Solomon, we find £^ypt performing a distinguished 
part in the history of the world. In the reign of 
Rehob4>aQi^ the son of Solomon, Shi^adn supposed 
by some to be SesOfitris, invaded Judah, laid it 
under tribute, aiid carried away the shields of gold 

Digitized by VjOOQIC 



U7 

which Sbloinbn had made, and also nmeh treaaure, 
B.C. 97 !• At a latar period, duxing the reign of 
Hesekiah, Sabacus, or So, an Ethiopian, was kmg 4f 
Egypt, B. €• 725. He endeavoured to persuade 
Hoshea, king of Israel, to fbtsake lus alliance with the 
king of Assyria, and enter into afiianoe with himself. 
Thtt indicates that Egypt, in the days of Heaekiah, 
was attemptmg to rival the power and influence of the 
Assyrian long. 

Stbza, towards the middle and end of the- first 
ceiDtury After the age of Solomon, was making con* 
quests. Benhadad, king of Syria, or. Damascus, i«« 
peatedly invaded Israel, but was uhimat^ defeated by 
Ahfltb. Afterwards, recovering himself, Bet^iadad in^ 
vaded Israel and besieged . Samaria ; bat his army ^ed 
in a panic, which God sent upon them. In a subse- 
quent w^, Ahab waa' slain, by him in battle. In the 
same year, 885 B*€. Hazael, a servant of Benhadad, 
murdered him^ usurped the throiie^ and raiaed Syria to 
the greyest hd^t of power wHch it ever readied. 
He invaded Israelin the reign of Jehu, ^defeated him, 
and ravaged the kingdom. He iafterwards invaded 
Judah, but was mdnced by presents to jwithdvaw his 
army* He, however, returned, and in the twign of 
Jehoash, sacked Jerusalem, putting to dtotb the 
princes, and carrying off much plunder. Hazael died 
in 839 B.€. leaving the kingdom to &is son Benhadad, 
who . wfft the third hmg of that name. ' He itm d6* 
feated hy Jehoarii king of laraA arid hia'kiogdom 
again brought under trttiule. At a latter peri«^ in 
the reign of Unsiah, king of Judah, x>f. Pekah* the mmi 
of RemaHiih, king of Isrtel^ and of 'ReaB,'tts own kii^t 
Syria: was. attacked b)r Tlghtthpilffeeir^ 'klng«of Assyria, 
and brought into '& bob^ige ftnra which 'it has never 
recovered till the present day. 

Assihax. was noikr indulging anibitidiis prqeots* 
Pul, i^parently. the. first who rlshdered Ninevw the 
mistress of aa e^tieoauv^ empire, bfou^tikmel under 



dbyGoogk 



118 

tribute! in the r^gn of Menahem, B.C. 771. Tig- 
lathpiteser, who succeeded Ptii, re^ed 19 years at 
Nineveh, invaded and conquered Syria, and exacted 
tribute from Judah. After hnn, Shalmaneaer, in the 
reign of Hoshea, invaded Israel, took Samaria, and put 
an end to that monarchy, B. C. 721. He also made 
war upon Tyre, and besieged it five years, without 
success. Sennacherib succeeded Shalmaneser, and in« 
vaded Judah in the reign of Hezekiah, and took several 
towns. He was pacined for a time by the payment of 
a tribute, and went against Egypt. He, however, re- 
turned to besiege Jerusalem ; but Hezekiah, having 
laid his letter and his blasphemy before the Lord, in 
prayer, the whole of his su-my were destroyed in one 
night. He himself fled to Nineveh, and was there 
murdered by two of his sons. 

Babylok, having hitherto been dependent on 
Nineveh or Assyria, became an independent state, a 
short time before the reign of Hezdddi. Nabonassar, 
irom whom the rise of the Babylonian or Ohaldean 
monarchy is dated, came to the throne, B. C. 747, 
which year is called the era of Nabonassar. Merodach 
Baladan, one of his successors, was he who sent the 
insidious message to Hezekiah, for the purpose of ascer- 
taining the state of his kingdom. 

Media, also, had sometimie before this, thrown off 
the yoke of Assyria, and become an independent Idng- 
dom under Arbaces, who reigned oyer it 28 years. 
The reigns of this prince and his successors, however, 
fyr upwards of a century, are by many considered as 
little better than &bulous ; and the rise of the Median 
monarchy is dated from B.C. 700, during the life of 
Hezekiah, when Dejoces was elected king. 

In Greece, Lycurgus, while Athaliah was in pos- 
session of the tlurone at Jerusalem, B. C. 684, intro- 
duced his system of laws into LacedDemon. And, in 
the reign of Heaekiah, the Spartans were engaged in 
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tbeir fifit FfTodeus and deadly stni|^le to c&dave the 
Messenians, hftving begun it B* C. 743. 

During the reign of Joash^ kinff of Judah, and 
while Jdioiada the priest was yet nviog, B.C. 86d, 
Cakthage is said to have been JBunded by Ellia 
or Dido, sister of the king. of Tyre; she having, in 
consequence of the murder of her husband, fled to 
Afirica. 

In Italy, Rome was built by Itomulus, B. C« 758, 
which year is the era of the building of that city, 
marked by the initials, A.U.C. Amio Urbis QmdU^. 
This was in the reign of Uzziah, king of Judah. In 
Hezekiah's reign, the infiint city was yet engagied in 
its contests widi the neighbouring states. The n^ of 
the Sabine virgins was in 750 B. C. 



FROM HEZEKIAH TO EZRA. 

Thxt Kingdom of Judah. — On the death of 
Hezekiah, he was succeeded by his son, 

Mananeh, — The begimiing of the reign of Manasseh 
was marked by extraordinary wickedness. He entered, 
with his whole heart, into the practices of the heathen ; 
built' idolatrous altars in the courts of the temjde; 
made lus chil<ken pass through the fire in honour of 
Moloch; used enchantments; dealt with a ^uniiiar 
f^irit, and made the streets of Jerusalem flow with 
innocent blood. His subjects seen to liave entered 
with him heartily into all the wickedness; so that 
the Lord finally denounced upon his Idngclom that 
doom^ which about half a century afteiwards ^was 
executed. 

Manasseh was visited with seve're chastisements 
The king of Assyria sent an army, whidi took him 
priscmer, and brought him to Babyk>n in fetters. 
There, in his afBiction,he remembered the Lord God 
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Lord to pardon Mm^ and the Lord -heinrd him, and 
restored him to his kingdom. He then set himself to 
undo, as far ab posmble, the mischirf tiiat he had done 
in the fbrmer part of his reigii ; but the people do not 
seem to have entered so heartily with him into hi^ 
nieasures of reformation^ as they did into his apostacy. 
Although he himself was. pardoned, the sentence 
against the nation still remained mirepealed. He diedt 
a^r a reign of 55 years, B. C. 643. He was succeeded 
by His lion, 

AmitLr^'He followed the wicked example of the 
early pstct of his father's reign ; but did not follow 
liim in his repentance. After a reign of two years, 
his servants oonspii^d agitinst him^and murdered him. 
The pec^le resented this con^iracy, put to death the 
conspirators, and raised to the mrone his sen, 

Josiahy in the eighth year of his age. His character 
is one of the most beautiftd in the whole sa<3red 
volume, and his efforts to reforib the nation were the 
last that were made to retrieve the downward course 
of the kingdom. It ^iis in the eightli year df his reign, 
w the loth of his age, that he began seriously to 
seek the Lord God- of his fathers ; arid in the 20th 
year of his age, he had b^uh his meatsures for purging 
his kingdom rfrom the gross and open wickedness that 
had overrun it. Hiiving banished idoktry from the 
land* he revived the 'worship of the God eif Heaveii in 
the temple at Jerusalem. In the course of purifying 
the temple^ the book of the law was founds which 
seems to have beeik oonceoled from him by a sycophant 
priestliood ; and, when he read the cdmmahds of the 
law, and the denunciations annexed to them, he- was in 
deep distress, and sent immediately to enquire of the 
Lord respecting -the faooL The cepiy justified his 
apprdiensions, that 'destruction was hanging over his 
kingdom ; which, however, he was informed, should- not 
come ^pon it in. his day. The people, aHhiK|^ tb a 
certain extebt, externally reformed, relaitied all ti^ir 
predHection for idolatry, which accordingly broke out 
anew osk (he tebiovalr of Jinioh. 
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The occasion of his death was this, Pharaoh Necho^ 
who reigned in Egypt, was a powerful monarch ; and 
Babylonia, having fallen under the government of a bold 
ambitious prince, these two monarchs were soon in- 
volved in war with one anodier. Pharaoh seems to 
have been the assailant, for he led his army as far as 
the Euphrates, to besiege Carchemish« Having in his 
march to pass near to Judah, Josiah went out to inter- 
cept him, and would not be dissuaded from thus em- 
broiling himself in the quarrel. The result was, that 
in a battle between the army of Egypt and that 
o£ Judah, Josiah was killed, after having reigned 31 
years. 

Immediately on 'his death, the people raised his 
younger son Shallumy or JehoahojSy to the throne ; but 
the king of Egypt, having, by his victory, acquired an 
ascendancy over the kingdom of Judah, set aside this 
election, carried Jehoahaz to Egypt, and placed his 
elder brother Eliakim, whose name he changed to 
Jehoiakim, on the throne. He then proceeded on his 
expedition against Nebuchadnezzar, king of Babylon, 
but was defeated. Nebuchadnezzar, thus obtaining 
the ascendancy in Judah, deposed Jehoiakim, and put 
him in fetters, for the purpose of carrying him to 
Babylon ; but on his promising to hold the kingdom 
under him, he restored him to it. It was at this time 
that Daniel and his three friends, Shadrach, Meshach, 
and Abednego, were carried captives to Babylon ; and 
it is from this first incursion of Nebuchadnezzar into 
Judah, that the 70 years' captivity of the Jews, to the 
first decree for their restoration, are computed. 

Jehoiakim, having maintained ,his allegiance to 
Nebuchadnezzar for three years, at the end of that 
time revolted. The consequence was, that Nebuchad- 
nezzar sent an army against him, which laid waste 
the country, took Jehoiakim prisoner, and put him 
to death in the year B.C. 599. On the death of 
Jehoiakim — 

Jehoiachiriy (named also Coniah and Jeconiah,) his 
son, ascended die throne ; but not having obtained the 
consent of Nebuchadnezzar, he, after reigning three 

o • 
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months, was set aside, and carried to Babylon. Along 
with him, there were taken all the gold and silver 
vessels, and treasures of the temple, also all the able 
men, and men of influence in Jerusalem, to the num- 
ber of 10,000, and 8,000 artificers from the coimtry ; 
the poorest of die people only being lefl. It was in 
this captivity, that Mordecai and Ezekiel were taken ^ 
and Ezekiel reckons the time, in his prc^hecy, from 
this captivity, which took place in the reign, of 
Jehoiachin. 

Zed^kiah, brother of the former king, Jehoiakim, 
was then placed on the throne by Nebuchadnezzar. 
Meanwhile, the king of Egypt bore, with impatience, 
the increasing power of Babylon, and watched for an 
opportunity of curtailing it. In the 8th year of the 
reign of Zedekiah, he made a feeble effort to revive the 
power and influence of his kingdom, and persuaded 
Zedekiah to break ^th with Nebuchadnezzar, and join 
in an alliance with Egypt to resist him. On the revolt 
of Zedekiah, Nebuchadnezzar came against him ; and, 
having laid waste the country, besieged Jerusalem. ^The 
king of Egypt came up for tiie purpose of relieving 
the city. Nebuchadnezzar raised the siege, and 
marched i^ainst him; but he retreated within his 
own territory, leaving Jerusalem to its fate. Nebuchad- 
nezzar then returned to the siege. The city was 
exceedingly strong, and well calculated, from its position 
and fortifications, to resist the implements of warfare 
then in use, so that Nebudhadnezzar had no resource 
but to reduce it by famine. He surrounded the city 
with his army, to prevent all ingress or egress, and, 
aHer holding this position for about two years and a 
half, the distress within the city was so great, that the 
people were devouring one another, and women were 
discovered cooking and eating their own infants. At 
length Zedekiali made an attempt to pass through the 
Chaldean army, but was discovered, overtaken, and 
brought to Nebuchadnezzar, who treated him as a 
rebel, made his children be put to death before his 
€fyes, and then caused his eyes to be put out. In the 
mean while the Chaldean army burst into the city, 
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made a dreadful carnage among the people, burned the 
temple and all the principal edifices, and made slaves 
of all whom they did not put to the sword. Zedekiah 
was carried to Babylon, where he died. Thus was dis- 
solved the kingdom of Judah, in the year B.C. 588 ; 
and it is from this captivity that the 70 years are to be 
reckoned to the decree of Darius Hystaspes, king of 
Persia, to restore the city and temple. 

BABTI.ON. — The era of Nabonassar, who may be 
considered the first king of Babylon, has been de- 
termined to correspond to the year B. C. 747, or three 
years after the birth of Hezekiah. For some, time, 
the history is obscure, the kings of Assyria and 
Babylon sometimes seeming to be the same, and some- 
times different. The general current of the history 
seems to have been, that the kings of Babylon were 
at first governors for the kings of Assyria ; but that, 
after various struggles, they rendered themselves inde- 
pendent. To Nabonassar succeeded several kings, 
little or nothing of whom is known, and whose names 
it is not necessary here to record. After the death of 
Sennacherib, king of Assyria, who invaded Judah in 
the reign of Hezekiah, Assarharddon succeeded him ; 
^d, during the latter part of his reign, had Babylon, 
as well as Nineveh, under his dominion. He came to 
the throne during the reign of Hezekiah^ and died in 
that of Manasseh. He was succeeded by 

SaoitduchinuSf of whom nothing is known. It was 
probably in his reign that Manasseh was restored to his 
Idngdom. To him succeeded 

Chyniladan^ who is suf^posed, on good grounds, to 
have been the Nabuchadonosor of the book of Judith. 
If so, he occupied Palestine with his army, probably 
during the reign of Josiah, when that prince was yet 
too yo\mg to resist him. To Chyniladan succeeded 

SaraCf or Sardanapalus^ — He committed his forces 
in Cbaldea to Nabopolassar, who rebelled against him ; 
and, to strengthen his rebellion, invited the Medes, 
who had always borne the sway of the Assyrian empire 
with impatience, to unite with him. They did so. 
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and the two armies besieged Nineveh. Sardanapalu9^ 
dreading the calamities* that seemed to be coming upon 
him, retired to his palace with his wives, and, having 
set it on fire, was there destroyed, with his whole 
family and property. The allied army of Medes and 
Babylonians, some time afterwards, took Nineveh, 
and destroyed it* Nabopolassar associated his son» 
Nebuchadnezzar, with him on the throne, two years 
before he died ; and, on his death, was succeeded by 

Nebuchadnezzar, when Jehoiakim was on the throne 
of Judah. His treatment of the Jews has already been 
noticed. Under him the Babylonian empire, or the 
first of the four great monarchies, described in the pro- 
phecies of Daniel, reached its greatest height* Having 
established his government in the east, he attacked 
Pharaoh Necho, and drove him within the boundaries 
of his own kingdom. He then set himself to strengthen 
and ornament the city of Babylon. He enclosed an 
immense space of ground within an enonnous wall, 
and erected hanging gardens, or gardens on elevated 
terraces, which have been the wonder of the world* 
He seems to have repaired the tower of Babel, and 
fitted it to be a temple for his god ; and there probably 
he set up that golden image which the three Hebrew 
captives refiised to worship. While these events were 
passing in Babylon, the nations to the west of the 
Euphrates were seeking an opportunity to revolt 
against him. The leading powers in this confederacy 
seem to have been Tyre and Egypt. Tyre had then 
become the greatest commercial city in the world, and 
possessed the greatest maritime power then known. 
Nebuchadnezzar laid siege to Tyre, but met with a 
most resolute and formidable enemy. For 13 years he 
carried on his operations against it, till the Tynans, 
seeing that they ^ere not likely to be able to hold out 
much longer, built a city on an island, a little way from 
•the shore. Thither they removed all their wealth, and 
left to Nebuchadnezzar merely the walls and empty 
houses of the old city. Having thus done what he 
could towards chastising Tyre, he turned his army 
''gainst Egypt, speedily overran it, laid it desolate, and 
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loaded himself with its booty* lie dien returned to 
Babylon, where becoming intoxicated with pride and 
vanity, he was struck witli insanity, and, for a time, set 
aside from governing the kingdom. He was, however, 
restored, resumed &e reins of government ; and then 
he proclaimed to all his subjects the character of the 
one living and true God. Afber his restoration he lived 
but one year, and concluded an eventful reign of 43 
years by dying, B. C. 567* 

EvU Merodach succeeded him; a weak prince oi 
profligate habits. He is supposed to have wantonly 
invaded Media, and laid the foundation of that hostility 
between the Medes and Babylonians, which proved 
the destruction of his kingdom. His relatives conspired 
Against him, and put him to death. 

Afler a struggle for the throne, in which two princes 
became nominally kings, and perished, 

BeUhcuszaar succeeded, who is supposed to have been 
the son of Evil Merodach, and the grandson of Nebu- 
chadnezzar. He also was a weak and profligate prince. 
In his reign, Cyrus, the Persian commander of die 
Median and Persian army, took the city of Babylon. 
Belshazzar had made a feast for his nobles, and brought 
,in the sacred vessels of the temple at Jerusalem, to be 
used in the entertainment ; when, in the midst of his 
riot, four fingers of a man's hand appeared, writing 
mysterious characters on the wall opposite to him. 
The king and his nobles were thrown into the utmost 
consternation, and soi^ht iar some one to interpret the 
'Writing, but no one could be found. At length the 
queen came in to him, and informed him of the prophet 
X)anieL Daniel was immediately called, and interpreted 
the writing to signify^ that the kingdom was divided 
and given to the Medes and Persians. On that night 
the prediction was fulfilled. At the very time these 
things were procee<Hng in the palace, Cyrus had 
entered the city by the bed of the river; and his 
soldiers, assailing die palace^ slew Belshazzar; and 
Darius, the Median, took possession of the empire. 

Thus, the first of the four great monarchies, described 
by Daniel the prophet, fell, in die year B.C. 638, after 
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it had existed separate from the Assyrian empire ab«ut 
88 years. 

The Mebo-Persian Empike. — The Medes and 
Persians were originally two. monarchies, of which the 
Median first rose to eminence. Prerious to the time 
of Hezekiah, the Medes were subject to the Assjrrian 
monarchy. On the reverse which Sennacherib met 
with in Judah, during that reign, it is believed that the 
Medes revolted, and after a time of anarchy, elected 
'Dejoces king. He reigned 53 years, and seems to 
have devoted himself entirely to the mtemal regulation 
and improvement of his kingdom.' He was succeeded 
by his son, 

PhraorteSy who, being a warlike and ambitious 
prince, attacked the Assyrian empire, under Chy- 
niladan, or Nabuchodonosor ; but was defeated, his 
capital city taken and destroyed, and afterwards he 
himself taken and slain. He was succeeded by 

CHf€Lxere9y his son. — Cyaxeres recovered ^om the 
Assyrians what his father had lost. Not, however, 
contented with this, he was eager to revenge the 
death of his father, and the destruction of £cbatan 
by the Assyrians. He accordingly attacked and de- 
feated the Assyrian army, and laid siege to Nineveh ; 
but was obliged to raise the siege, in consequence 
of an invasion of the Scythians. Being imable to 
repel the Scythians by openibrce, he had recourse to 
treachery, and succeeded in having the greater part of 
them massacred in one night. ' Having freed the 
coimtry of the Scythians, he resumed the siege of 
Nineveh, and, to strengthen his hands in this enter* 
prise, he obtained the co-operation of Nabopolassar, 
king of Babylon. These two confederate kings took 
that great city, and utterly destroyed it, about 612 
years B. C. After this success, the two kkigs directed 
their forces against Pharaoh Necho, and defeated him. 
They then separated, and Nebuchadnezzai^ advanced 
upon those western provihces !of the Assyrian empire 
that lay to the southward, as Syria, Edom, and PsQes- 
tine; while Cyaxares attacked those that lay to the 
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northward, as Armenia, Pontus, and Cappadocta, which 
he subdued, with great slaughter of the inhabitants. 
Cyaxares is also supposed to have added Persia to his 
empire ; although that acquisition is, by some, ascribed 
to his predecessor. He died in the 40th year ef his 
reign, leaving his throne to 

Aatyagesj his son. — Astyages married a Lydian 
princess, to cement the peace that had been made 
between that kingdom and Media; and from that 
marriage was bom Darius, called in scripture Darius 
the Mede ; but called by the Greek writers, Cyaxares. 
Astyages, during the same year in which Darms was 
bom, gave his daughter Mandane to Cambyses, a 
Persian nobleman, or, as others say, the Persian kbig, 
in marriage, and of that marriage, was bom the cele- 
brated Cyrus. Cyrus was therefore the nephew of 
Darius, and was only about one year younger than he. 
Astyages reigned d5 years. The only incident men- 
tioned in his history, worthy of record, is, his repelling 
the unprovoked invasion of the Babylonians uncbr EvU 
Merodach. In this war, Cyrus, then a young man, 
greatly distinguished himself. On the death of 
Astyi^es, he was succeeded by his son, 

Dariui, or Cyaxares II; but Cyrus, his nephew, hdd 
the command of the army under him, and conducted 
the military operations of his reign. It was during the 
reign of Darius that Cyrus took Babylon, as already 
noticed ; after which event Darius came to Babylon, 
and there, in concert wkh Cyrus, settled llie govern- 
ment of his new empire. They divided it into 120 
provinces, over each of which a governor was ap-^ 
pointed. Over these governors there were three pre- 
sidehts, and ^e chief of tiiese presidents, was xbte 
prophet Daniel, who might, therefore, be regarded as 
the prime minister of that vast empire. It was in this 
reign, when Daniel was about 80 years of age, that he 
was cast into the den of lions, for persevering in 
the worship of God, in defiance of a fix^sh decree 
which Darius had been persuaded by his couitiers to 
make. In about two years after tiie capture of 
Babylon, Darius died, leaving Cyrus sole monarch of 
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the empire, B.C. 536. The Persian empire now ex- 
tended from the river Indus to the shore of the 
Archipelago, and from^rthe Caspian and Euxine seas, 
to the seas of Arabia. 

Cyraa^ on coming to the throne, issued a decree for 
the restoration of the Jews ; in consequence of which, 
that people assembled from various parts of his empire, 
to the number of 42,360, exclusive of servants, amount- 
ing to 7,337, making a total of nearly 50,000 persons, 
and proceeded to Jerusalem. The first care of these 
restored ci^tives was, to rebuild the city and temple of 
Jerusalem. The jealousy of the surrounding nations, 
especially the Samaritans, greatly retarded their opera- 
tions. They could not openly oppose them, because 
Cyrus was avowedly their 6:iend, and Daniel was at the 
seat of government to protect them. But, from the 
distance of the capital, these nations had it in their 
power to throw many obstacles in their way. Soon 
afler this, Daniel died, at the age of 90 years ; Cyrus 
also, soon afterwards died, in the 7th year from the 
restoration, and 70th of his age. He is one of the 
greatest men of antiquity, not in regard of his exten- 
sive conquests ; but in regard to the nobleness of his 
character. There is, indeed some ground to hope, that 
he was a convert from heathenism to the worship of the 
true* God ; and the peaceful and beneficent character of 
the latter part of his reign, gives additional countenance 
to diis opinion. On the death of Cyrus, 

Catn^aes^ his son, succeeded to the empire, a weak 
and promgate prince. Early in his reign, he invaded 
and obtained possession of Egypt, which had formerly 
been subdued by Nebuchadnezzar. He had a brother 
named Smerdis, whom, in a fit of jealousy, he caused to 
be killed. But, while he was absent in Egypt, a 
pretender to the throne appeared, who personated 
Smerdis, the brother of Cambyses. Cambyses marched 
from Egypt against him ; but on mounting hb horse, 
his own sword fell from its scabbard and wounded him 
on the thigh, of which wound he died. 

Smerdis, the usurper, who is usually called Smerdis 
^e magian, because he belonged to the priesthood. 
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, which, in Persia, was called the Magi,' reigned for a 
^ort time, till being detected and exposed, by a lady 
of high rank, whom he had married, seven of the 
nobles conspired against him, and slew him* The 
family of Cyrus being now extinct, these nobles agreed 
that one of themselves should be elevated to the throne- 
. To determine which it should be, they agreed that he 
whose horse on a certain day should first neigh, after 
ihe rising of the sun should be king. This seems to 
have been an act of adoration to die sun, which the 
Persians worslupped. The horse (^ Darius, the son of 
Hystaspes, one of the g^ierals who had served under 
Cyrus, having first i^eighed, he was immediately elected 
king, and is kiown by the name of 

Darius Hystospesy and is carefully to be distinguished 
from Darius the Median, and also from two other princes 
<^ the name Darius, who afterwarda attained to the 
empire. During the reign of Cambyses, and Smerdis 
the magian, the enemies of the Jews contrived to pre- 
vent them from proceeding with the temple, having 
poisoned the minds of these princes against them. 
But on the. accession of Darius, he, having married 
two of the daVighters of Cyrus, and affecting to reign 
as his successor, was disposed to fulfil all his intentions. 
He, therefore, issued a new decree for the rebuilding 
of the city and temple of Jerusalem ; and, in the 6th 
year of his reign, the second temple was finished, and 
dedicated, exactly 70 years after it had been destroyed 
by Nebuchadnezzar. 

In the 5th year of Darius, Babylon revolted, and 
was besieged by him. As in the former siege by Cyrus, 
he was constrained to attempt to reduce it by famine ; 
and at length became master of it by the devotedness 
of one of his -officers. This person having cut and 
maimed himself, fled to Babylon, pretending that he 
had been so treated by Darius. He thus obtained the 
confidence of the Babylonians, and found an opportur 
nity of betraying the city to Darius. Darius then 
began to think of extending his empire towards the 
west. He already possessed Egypt on the south, and 
Asia Minoi* on the north of the Mediterranean : but.be 
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proposed to himself an expedition against the Scythians, 
who inhabited the country between the Danube and 
the Don, under pretence of avenging the Scythian 
invasion of Media, 120 yeats before. He accordingly 
crossed the Hellespont by a bridge of boats, marched 
through Thrace, and crossed the Danube by another 
bridge of boats. The Scythians retreated before him, 
till, finding ne sustenance for his troops, he was com- 
pelled ta return, having lost one half of his army. He 
then purposed to extend his empire eastward. In this 
he succeeded better, and laid India, or at least that part 
of it which borders on the Indus, under tribute. 

In the 18th year of his reign commenced the war 
between the Persians and Greeks, which brought so 
many calamities on both nations. A sedition, in some 
of the Greek Islands, of the people against dieir 
governors, led t* an application to the Peraian governor 
of Asia, fh)m one of the partis, for assistance. This 
wafi granted, and that intmerence led to a hostile expe- 
dition into the Persian province Of A&sl Minor, the 
capital of which was Sardis, in which the Athenians 
took part. The Greeks proceeded to Sardis, which 
they plundered and burnt; but were compelled to 
retreat, and weredefeated b^ore they could reach their 
ships. Darius could never forget this insult on the paxt 
of Athens, and determined on an invasion of Greece. 
He sent an army across the Hellespont, round by 
Macedonia, a fleet being appointed to follow and co- 
operate with it. The fleet, in doubling the Cape of 
Mount Athos, was overtaken by a storm, and totally 
disabled, having lost 300 «hips and 20,000 men ; and 
the army having encamped without sufficient precau- 
tion, was attacked by the Thradans, and so roughly 
handled, that it was forced to return to Asia. Darius, 
however, was not to be diverted from his project of re- 
venge, but fitted out another ak-my . This he sent directly 
•across the Archipelago to Attica. There it was met 
on the plain of Marathon by a small army of Athenians^ 
under Miltiades, and totally defeated. The remains of 
the army escaped to the ships, and returned to Asia. 
Still determined upon his scheme of revenge, Darius 

Digitized by VjOOQIC 



131 

fitted out another tffmy, which he detemuned to lead 
in his own person ; but being new an old man, he first 
took the precaution of settling the succession. Having 
done this, he died, in the 36th year of his reign» leaving 
his dominions, but leaving also his quarrel with the 
Greeks, to his son Xerxes, B. C 4^. During the 
reign of Darius, Ezra, the Jewish scribe, was bom ; but 
his public operations belong to a subsequent reign. 

The conclusion of the reign of Darius Hystaspes 
brings the Persian history down to the end of the 7th 
period of 500 years from the creation. We now, there- 
fore, pause, and take a brief view of the other nations 
of the world during the same period. 

EoTiTT having fallen under the dominion of the 
Babylonian empire, and soon after under that of Persia, 
iVom this time held the rank only of a tributary state. 
All the countries round Palestine were in the same cir* 
cumstances. 

Gkbece. — It has been already mentioned, that, so fiur 
back as 884 B.C. while Athalia reigned in Judah, 
Lycurgus had settled the constitution of Lacedsemon, 
as. a monarchy, with great powers conferred on the 
aristocracy. 

Athens was then governed by Archons, a kind of 
hereditary magistrates. These, about 754 B.C. while 
Jotham, son of Uzziah, was king of Judah, about die 
time of the building of the city of Rome, were ex- 
changed for elective Archons, who engoyed this office 
only 10 years. Affcer about 60 years' experience of this 
mode of government, a further change was made, and 
the government placed in the hands of nine Ardions, 
who were elected annually. 

But although the legislative authority was nominally 
in the hands of the pec^le, the executive was in the 
hands of the nobles. This gave rise to continual con- 
tests between ruling &milies. Some remedy was 
required, and Draco was called to form a code of laws, 
624 B.C. His laws were so absurdly severe and san- 
guinary, that they could not be ex^uted. A further 
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time of collision ensued, wlien Solon was invited to 
refonn the constitution. He executed his task with 
great success, and constructed a code of laws, which 
forms the basis of the laws now existing in most of the 
kingdoms of Europe. The Romans founded their, laws 
upon those of Solon ; and, through the Romans, they 
have been diffused over the civilized world. Solon 
flourished 694 B.C. when Zedekiah was king of Judah, 
tributary to Nebuchadnezzar, and about the time of ^e 
birth of Cyrus, afterwards king of Persia. 

The constitution of Sparta was highly aristocratical ; 
that of Athens was continually becoming more demo- 
cratical. In nearly all the Greek republics, there was 
a perpetual struggle between the nobles and the people, 
the former looking to Lacedeemon as their protector, the 
latter to Athens. Athens itself was agitated by similar 
conflicts between the nobles and the people. In the 
course of these struggles, Peisistratus, a popular leader, 
seized the Acropolis, and reigned over the city as a 
king, for 33 years, although his reign was twice inter- 
rupted. He was succeeded by his sons Hipparchus and 
Hippias ; but they becoming tyrannical, first one was 
killed, and then the other was forced to retire from the 
city. He fled to Darius Hystaspes, who now reigned 
in Persia. After the expulsion of Hippias, the old dis- 
putes between the aristocracy and democracy were 
renewed. Isagoras was banished, and applied to Sparta 
for aid, which readily granted it. The Athenians were 
thus threatened with a war with Sparta, and applied to 
Persia for help ; but they received a haughty reply, 
requiring them to subject themselves to Darius. In the 
mean while, Hippias had prevailed on the Persian 
governor of Asia Minor to espouse his cause, and to 
insist on his being reinstated in the government of 
Athens. This the Athenians peremptorily refused to 
comply with, and thenceforward regarded themsdves as 
at war with Persia. 

Soon after this, Darius sent heralds into Greece, de- 
manding earth and water, as tokens of subjection; 
which demand was indignantly rejected by Sparta and 
A^u^Tis, While jnatters were in this precarious state 
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between Persia and Greece, the Athenians were led to 
take part in that expedition into Asia Minor, which has 
been ab-eady noticed, in which Sardis was burned. 
Then followed the invasion of Greece by Darius, in 
which his army was defeated, at Marathon, by Miltiades, 
the Athenian general. 

RoME.^ — According to ancient traditions, which are 
the only authority extant for the history of Rome, at its 
commencement, Rome was founded, B.C. 767. It was, 
for the two first centuries of its existence, a monarchy, 
and the chief occupation of its kings and citizens, was 
fighting, and gradually subduing the neighbouring 
states, or incorporating them into their body politic by 
treaties. The first king was 

Romvlusy the founder of the city, who reigned 30 
years. Having collected a number of loose persons 
together, all males, he procured wives for them, by 
inviting the neighbouring tribe, called Sabines, to a 
religious festival, and there directing his men to seize 
upon the women. This created a war, which ended in 
the two nations being incorporated in one. Having 
subdued several of the other tribes, he was killed by his 
senators, B.C. 717. Afler an interregnum, he was 
succeeded by 

Numa Pompilius, who was of a pacific disposition, 
and gave his attention chiefly to the internal regulation 
of his kingdom. To him succeeded 

Tidlus ffostilius, B.C. 660, who reigned 32 years, 
while Manasseh was king of Judah. In his reign was 
the celebrated battle between the Horatii and the 
Curiatii. The Albans and the Romans were at war for 
superiority, when it was agieed to leave the matter to 
the event of a battle, to be fought between three 
chosen men on each side. Three brothers, on each 
side, were chosen, when the Roman champions proved 
victorious. Tullus Hostilius is said, by some to have 
been killed by lightning, with his whole family; by 
others, he is said to have been murdered by Ancus 
Martins, who succeeded him. 

Ancus Martim came to the throne, B.C. 638, during 
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the reign of Josiah in Judah. He was a warlike prince, 
and subdued the Latins, and several other neighbouring 
tribes. He died, leaving two sons, the eldest only 
fifteen years of age ; he left them to the care of Tarquin, 
the sen of a merchant of Corinth. Tarquin took 
advantage of the youth and inexperience of his pupils to 
obtain the throne for himself. 

Tarquin came to the throne, B. C. 609, about the 
time that Josiah was killed by Pharaoh Necho. His 
reign was occupied in repelling the invasions of the 
neighbouring states and subduing them. He greatly 
strengthened and beautified the city, and constructed 
those celebrated aquseducts for draining and cleansing 
it, that were accounted among the wonders of the world. 
Tarquin reigned 38 years, and was assassinated in his 
palace by the sons of Ancu^ Martins, whom he had 
originally deprived of the kingdom. He was suc- 
ceeded by 

Servius TtdlitiSy his son-in-law, B.C. 572, during the 
reign of Nebuchadnezzar, king of Babylon. He 
reigned 44 years. He was a politic prince, and, with 
much sagacity, introduced important changes into the 
constitution. Till his reign all Roman citizens, rich 
or poor, had contributed equally to the funds of the 
city.' Servius proposed to ease the poor, by laying the 
burden chiefly on the rich ; but, at the same time, to 
give more power to the rich. This he accomplished by 
a dexterous distribution of the people into classes and 
centuries. Servius had under his care two sons of 
Tarquin, the former king. One of these, Tarquin, to 
whom he had given his daughter in marriage, formed a 
conspiracy to obtain the throne, in which he was at first 
disappointed, but was afterwards successful. Servius 
was murdered, • it is said, at the instigation of his own 
daughter. 

Tarquin IL sumamed the Proud, succeeded him, 
B.C. 529, and reigned 25 years. He proved a most 
despotic and cruel tyrant. At length, in consequence 
of an outrage committed by him upon Lucretia, a 
Roman lady^ he was deposed, and Rome became, from 
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tl^t time, a republic^ B.C. ^05. This was in the reign 
of Darius Hystaspes. 

Casthaox had been founded by the Phceniciane, on 
the coast of Africa, about the time of the foundation of 
the city of Rome, or a little before that era. Like the 
people from whom they sprang, the Carthaginians were a 
maritime people, and early became acquainted with the 
gold mines in Spain, from which their city acquired 
great wealth. Little is known of their ancient history. 
It^i»pears that they were formidable by sea in the time 
of Cyrus and Cambyses, kings of Persia. In the year 
B. C. 503, which was during the reign of Darius 
Hystaspes, they entered into treaty with the Romans. 
The treaty related chiefly to matters oT nayigation and 
commerce ; but from it, we learn, that the whole island 
of Sardinia, and part of Sicily were then subject to 
Carthage, and that a spirit of jealousy had already 
begun to manifest itself between the two republics. 
Till this time, the Carthaginians had paid tribute to the 
original African tribes for the ground on which their 
city stood. They now attempted to free themselves 
from this tribute ; but, notwithstanding their power, 
they did not succeed. They were obliged to conclude 
a pesice, one of the articles of which was, that the 
tribute should be continued. 



EIGHTH ERA. 

Ezra, 

A.M. 3500.— B.C. 500. 

This era finds the whole western part of Asia, from 
the Indus to the shores of the Archipelago, and also 
Egypt, under the dominion of the kingy of Persia. 
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Pro&ne history has now begun to aMume a precise a^d 
authentic form ; and many documents are still extant, 
besides the sacred Scriptures, which shed a clear and 
steady light on the affimrs of men at this era. 



JuDEA was now a tributary kingdom, the history of 
which is involved in that of Persia, and the monarchies 
which succeeded the Persian. We, therefore, com** 
mence this period with 

Persia.— -At the conclusion of the former era, B.C. 
500, Darius Hystaspes was on the throne of Persia, 
and we noticed his history till his prepioration for a 
second invasion of Greece, which, however, he did not 
live to accomplish. He died, leaving 



XerjpeSf his son, as his successor. The first care of 
Xerxes was to prosecute the invasion of Greece, for 
which preparations were made by his father. To pre- 
vent the Greeks from receiving assistance from their 
colonies in the west, he entered into a treaty with the 
Carthaginians, by which they undertook to attack the 
Greek settlements in Sicily. He then proceeded with 
his army to Greece. He took the same route which 
Darius had taken on his invasion of Scythia, crossing 
the HeUespont, as he did, by a bridge of boats into 
Thrace, and passing along the head of the Archipelago 
through the southern part of Macedonia. He then 
turned southward towards Attica, but was withstood 
at the straits of Thermopilse, (a narrow pass in tlie 
southern part of Thessaly, between the mountains and 
the sea,) by Leonidas, wil^ 300 Spartans, and as many 
o^r Greeks as made up the whole number to 4000. 
This little company, aided by the nature of the ground, 
arrested the progress of the whole Persian army for 
two days, till a Greek betrayed it, by leading a Persian 
detachment across the mountains* The Greeks seeing 
themselves menaced with an attack on their rear. 
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retired, with the excq)tion of Leonidas, and the remains 
ot* his 300 Spartans, who kept their ground till they 
were overpowered and cut to pieces. The Persian army 
then proceeded souUiward to Athens. The Athenians 
retired to their ships, and placed their wives and chil* 
dren, for protection, in cities on the opposite side of the 
Peloponnesus, Meanwhile the Persian and Greek 
fleets were assembled near to one another. The Persian 
occupied the Athenian port of Phalerus, and the Greek 
fleet under the command of Themistocles, the neigh* 
bouring straits of Salamis. There the. Persians deter- 
mined to attack them ; but the narrowness of the straits 
rendering it impossible for their huge armament to act 
in concert, the Greeks contrived to throw it into con- 
cision, and utterly destroyed it. The shattered remains 
of this fleet retired to the opposite shore of Asia. 

Xerxes, seeing his fleet destroyed, and fearing that 
the Greeks would sail for the Helle^)ont, and interrupt 
his return to Asia, fled thither ; and finding his bridge 
of boats broken by storms, was under the necessity of 
crossing the strait in a small fishing boat. 

While Xerxes was suffering these disasters in Greece 
his confederates in the west were equally unsucciessful. 
Hamilcar, the Carthaginian general, was surprised and 
slain in his camp by Gelo, the Sicihan king, and his fleet 
and army totally destroyed. 

After the departure of Xerxes for Greece, Mardonius 
retired with the army to Thessaly, and then returning 
next year, and finding the Athenians still determined 
not to submit, burned whatever remained of the city, 
and committed all mauQer of excesses. But the 
Greeks of the Peloponnesus had collected an army, and 
were marching towards the Isthmus of Corinth, by 
which they threatened his communication with Thrace 
and Asia, and he retired to Boeotia. There the Greek 
army, commanded by Pausanias, king of Laced8emon» 
and Aristides, the Athenian general, followed him, and 
came up with him near the city of Plat^ ; where the 
Persian army was totally routed, and cut to pieces, with 
the exception of 40,000 men, whom Artabazus, a 
Persian general, foreseeing bow the battle was likely to 
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issue, withdrew early from the iiekl^ ftnd brought to 
Byzantium, where they re^crossed the Hellespont into 
Asia* 

On the same day with the battle of Platiea, the com- 
bined Greek fieet attacked and destroyed the Persian 
fleet at Mycale, a promontory on the coast of Asia. 
The Persian ships were drawn up on the shore, sur- 
rounded by a rampart, and defended by a land army : 
but the Greeks forced the rampart, and burned the 
ships. Thus ended the celebrated expe(tition of Xerxes 
' against Greece ; and in consequence of those victories, 
the Greeks were delivered firom any further invasions 
from Persia, or the east. 

Xerxes, on the defeat of his armies, retired from 
Asia, and took refuge in Susa, the Persian capital. 
There he gave himself up to the greatest licentiousness. 
In the meanwhile, the Greeks were prosecuting the war 
against him with vigour and success, and depriving him 
of his possessions. Cimon, the Athenian commander, 
in one day destroyed a fleet, said to be equal to th«t 
which had been destroyed at Salamis, and defeated an 
army equal to that which was defeated at Plattea. At 
length Artabanes, the captain of his guard, formed 
a conspiracy against him, and put Mm to death. 
B.C. 465. 

Arkueerxesy sumamed Longimanus, who is believed 
to have been the Ahasuerus of the Book of Esther, suc- 
ceeded him. He secured himself on the throne by putting 
to death Artabanes, and defeating his partizans. He 
then celebrated a great feast, on which occasion it was, 
that Vashti, the queen, was repudiated ; and Esther, a 
Jewess, made queen in her stead. Towards the begin- 
ning of his reign, the Egyptians revolted from him, 
being aided by a fleet and army of Athenians. 
Artaxerxes sent an army against it ; but it was defeated 
with great slaughter, and the remnant of it shut up and 
besieged in Memphis. Artaxerxes sent another army 
to raise the siege, in which he succeeded, having de- 
feated the revolters. 

In the 17th year of Artaxerxes and 458 B.C. Ezra, 
the Jewish priest and prophet, now in captivity, obtained, 
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probably through the interpontioii of Esther, an ample 
commission to return to Jerusalem, with as many Jews as 
chose to accompany him. Essra imme^tely addressed 
himself to the work of bringing into order the little 
community over which he presided. He revived the rites 
and ceremonies of the Jewish church, according to the 
prescribed order ; he settled and arranged the canon of 
Scripture, and transcribed the Old Testament from the 
old Hebrew character, which had fallen into disuse, into 
the present Hebrew, or Chaldee character. This did 
not change in any respect the words of Revelation. It 
was not a greater alteration than writing or printing the 
Bible in die present Roman character, instead of the 
black letter, which was in use when our present trans- 
lation was niade. He also arranged, or as some think, 
established the synagogue service. Whilst Ezra was 
engaged in these important works, Nehemiah was 
serving as cup-bearer to Artaxetxes ; and intelligence 
having retched him, that the walls and gates of 
Jerusalem were still in ruins, he was deeply affected, 
and procured, probably through the in^iienee of Elsther 
also, liberty to repair to Jerusalem, and to dd what- 
ever was necessary for completing itie defences of the 
city. He arrived about eleven years after Ezra. 
Having made considerable progress in restoring the 
city and polity of the Jews, he returned at the 
appointed time, to Persia; but almost immediately 
came back to Jerusalem a second time, when he found 
that abuses had again begun to appear. The sabbath 
was openly violat€»d, and many of the leaders of the peo- 
ple hid married heathen wives : and he set himself, with 
renewed vigour, to correct these abuses. While these 
important operations were in progress at Jerusalem, 
under the direction of Ezra and Nehetniah, the cele- 
brated Pelopojmesian war commenced between the 
Spartans aaid Athenians. Artaxerxes, although he was 
solicited by both parties for aid, seems to have declined 
taking either side. He sent an ambassador tp Sparta ; 
but before his return, Artaxerxes himself had died, 
B.C. 424. On bis death, the succession to the kingdom 
was contested. Xersis, his son, mounted the throne, but 
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reigned only forty-five days, being murdered by his 
brother Sogdianus. Sogdianus attempted to get 
another of his brothers into his power, whose name was 
Ochus, whom his father had made governor of Hyrcania ; 
but Ochus suspecting his brother's intention, raised 
an army, came against him, defeated and slew him, 
ailer he had reigned only six months and fifteen days. 
Thus he established himself on the throne, and took 
the name of Darius. He is that prince whom historians 
coll 

ZfartW Noihus* — In his reign, Egypt revolted from 
Persia, and successfully defended itself during the life 
of Darius and the lives of some of his successors. In 
his reign also the temple of Samaria was built ta rival 
that at Jerusalem, which increased the. enmity between 
the two nations. Darius Nothus sent his son Cyrus as 
governor to Asia Minor, and he gave such assistance to 
the Lacedaemonians in their war with -Athens, as enabled 
them to defeat the Athenian fleet, and tq put an end to 
the war« Darius Nothus died about the time of the 
conclusion of the Peloponnesian war, B.C. 405. 
, Artcuterjpes, surnamed by the Greeks, Mnemon, suo 
ceeded him ; but Cyrus, his brother, who commanded 
in Asia Minor, instigated by an ambitious and unprin- 
cipled mother, laid a plot to wrest the empire from him. 
The plot was discovered, but by the influence of his 
mother, he was pardoned, and sent back to his govern-* 
ment. But here again he employed the opportunity 
which he enjoyed of having intercourse with the 
Greeks, to form another conspiracy against his brother. 
He hired a mercenary Greek army, and with it, and 
such other troops as he could raise in Asia, he marched 
against Artaxerxes. The two brothers met with their 
armies, at Cunaxa, in the province of Babylon, where 
Cyrus was defeated and slain. The Greek troops had 
remained unbroken, and now had no resource but to 
attempt a retreat to their own country, in the face of a 
victonous enemy. Their general, Clearchus, fell by 
treachery into the hands of the Persians, and was 
slain: and the command devolved on the celebrated 
Xenophon, whose history of the retreat of the ia,000 
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Greeks to the shores of the Euxine, and thence to 
Greece, is one of the most instructive and interesting 
military histories extant. 

A new war breaking out with Sparta, which since the 
conclusion of the Peloponnessian war, had ruled Greece 
with a rod of iron, the Spartans invaded Asia Minor, 
and the Persian forces being unable to arrest their 
I)rogress, Conon, an Athenian exile, advised Artaxerxes 
to place a fleet at his disposal. This advice was 
adopted, and Conon, having organized a powerful con- 
spiracy against the Spartans^ came up with their fleet 
at Cnidus, and totally defeated it. He then obtained 
liberty to repair to Athens, and restore the fortification* 
of the city, which soon became as formidable as ever. 
The Spartans were thus reduced to the necessity of 
making peace with the Persians. 

The latter years of the life of Artaxerxes were em- 
bittered by dissensions in his own family. He died in 
the 94th year of his age, and the 46th of his reign, 
B.C. 359. On his death, 

Ochus, his son, succeeded him, having cleared his 
way to the throne by the murder of those of his 
brothers who rivalled him in the succession. These 
murders he soon followed up by an indiscriminate 
massacre of all the royal family, without distinction of 
sex, age, or character. On his accession, the western 
provinces revolted, but returned to their allegiance. 
Egypt had never been thoroughly subdued since the 
last revolt. Nectanebus was now Idng of that country. 
Ochus marching into Egypt, lost a large proportion of 
his army in the quicksands of Lake Sorbonis. He, 
however, succeeded in driving Nectanebus out of the 
kingdom. Nectanebus was the last native king ot 
Egypt ; that fine country having, from that day till the 
present, been under the dominion of foreigners. But 
while Ochus was in the midst of his success, he was 
laying the foundation for his own destruction. He had 
a favourite servant named Bagoas, an Egyptian^ who 
accompanied him ; and Ochus, not satisfied with sub- 
duing Egypt, insulted its religion, killed the sacred bull, 
and gave its flesh to his attendants. Bagoas determined 
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to revienge this insult, and at length succeeded in poi- 
soning Ochus. 

Arses, the youngest of the king's sons, was raised 
to the throne by Bagoas; but not finding him suffi- 
ciently compliant, Bagoas poisoned him also, B.C. 338. 
He then brought forward a descendant of Darius 
Nothus, named Codomannus, and placed him on the 
throne. Codomannus took the name of 

Darius Codomannus, — Fearing that he might ^ be 
treated by Bagoas, as Ochus and Arses had been, he 
put Bagoas to death, and thus secured himself on the 
throne. But the Persian empire was now hastening to 
its ruin. The aifatrs of Greece had by this time fallen 
under the undisputed direction of the king of Macedon, 
and Alexander, the son of Philip, had combined the 
whole strength of its various tribes, in a long threatened 
enterprise against that great, but ill compacted empire. 
The events that led to the downfall and death of Darius, 
belong ra4^her to the history of Greece than of Persia. 
We merely mention here, that Alexander passed over 
to Asia at the head of the Greek army, and defeated 
the forces of the Persians, in several battles, the last of 
which was near Arbela. Darius, afler this defeat, fled 
to Ecbatana, the capital of Media. On Alexander's 
approach, he retired to Bactria, and was there murdered 
by Bessus, the governor of that province. Thus fell 
Darius Codomannus, and with him tlie Persian empire, 
B.C. 330, afler it had existed, from the taking of 
Babylon, 209 years. 



We ^hall here pause, as we did at the reign of 
Hezekiah, and bring down the history of the other 
nations to the time of Alexander ; when the whole 
political aspect of the world underwent a mighty re- 
volution. 

Greece. — ^It has already been noticed, under tlie 
history of Persia, that Xerxes, succeeding Darius, at- 
tempted to carry into effect his father's schemes of 
revenge, and invaded Greece with an immense armament. 
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which was totally destroyed in the different battles of 
Saiamis, Platsea^ and Mycale. After these victories, 
the Greeks continued still to carry on the war with 
Persia, chiefly by descents cm their coasts, till peace 
was concluded in the reign of Artaxencjes, the son of 
'Xerxes. 

The Spartans were at this time, the acknowledged 
leaders of the Greek confederacy, but their king, Pau- 
sanias, carrying himself proudly and contemptuously 
to the allies, they put themselves under the patronage 
of Athens. From this time, the Athenians held Uie 
decided ascendancy at sea, and over those Greek states 
and colonies which were approached by sea. At first, 
they used their influence with equity and moderation ; 
but gradually feeling their strength, they became more 
iiau^ty in their conduct, and more dictatorial in ex- 
acting the services of their allies. The result was, 
that the allies of the Athenians eventually became 
subjects, finom whom the Athenians regularly exacted 
tribute : but they were impatient subjects, and ready 
to avail themselves of any opportunity to emancipate 
themselves. 

The Spartans eyed the growing power of Athens 
with jealousy, and were prepared to embrace the first 
plausible occasion of going to war with it. Such an 
occasion was not long wanting. Tlie government of 
Athens was yearly becoming more democraticaJ, and 
the nianagement of the affairs of the state falling under 
the influence of demagogues ; these, te obtain influence, 
or retain it, were under the necessity of proposing 
popular measures. Cimon, the son of the celebrated 
Miltiades, himself a great military leader, attained to 
the chief influence in Athens; and being a man of 
immense property, he secured his popularity^ by spend- 
ing it fireely among the people. Others, who followed 
him, had not the same means of bribing them ; but 
they, to su^ly this defect, proposed to the people, to 
take for themselves the same indulgences out of the 
public treasury. They voted to themselves money for 
attending on the great councils of the nation. This 
naturally threw the power over public affairs into the 
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hands of the most worthless of the people, whose ear 
was always open to whatever proposals their orators 
might make, for the purpose of pampering their idle- 
nessf or feeding their vanity; and that orator, who 
flattered them most, was sure to be the most popular, 
and to have most power. In these circumstances, 
nothing could exceed the folly, or the fiagitiousness of 
many of the measures adopted by the Athenians. Thus 
eon-upted, they became idle and dissolute ; and were 
under the necessity of supporting themselves by ex- 
actions made on other states. This roused the im- 
patience and enmity of their allies ; and the Lacedaemo- 
nians, on the watch for an excuse to attack them, soon 
found one in the discontent of th'e Athenian subjects. 

These were the circumstances that led to the cele- 
brated Peloponnesian war, which, for nearly thirty 
years, raged in Greece, with an animosity, a reckless 
barbarity, and regardlessness of public faith, scarcely 
to be paralleled in the history of any other country. 
On the one side were ranged all the states of Pelopon- 
nesus,^ except Argos and Achaia, which were neutral ; 
and all the states of northern Greece, except Thessaly 
and Acamania. On the other, the Athenians had with 
them the islands and maritime towns. At the head of 
the Peloj^onnesian party, was Lacedaemon, which was 
one of the most oligarchical states in Greece ; yet, such 
had been the oppressive conduct of republican Athens 
to all those states that were under its power, that the 
Lacedaemonians were enabled to represent the war as 
one waged by them for the liberties of Greece. The 
war was carried on, at first, by inroads of the Pelopon- 
nesians into Attica, which the Athenians, unable to 
resist, retaliated, by descents on the coast of Pelopon- 
nesus. Pericles, an able statesman and general, was at 
the head of the Athenian affairs at the commencement 
of the war ; but, in the second year of it, he died, and 
then the government fell into the hands of men of an 
inferior description. This war between the great 
patron of oligarchy on the one side, and of democracy 
on the other, kindled strife and civil war in many of 
those states of Greece, in which the parties were nearly 
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balanped^ The Qligarchical parties manceuvred to bring 
their states into connexion with Lacedsmon, that they 
might govern through means of their influence ; and 
the democratic parties wished, for a similar reason, to 
be connected with Athens. In some of these civil 
contests, particularly in that which took place in 
Corcyra, the scenes of treachery and cold deliberate 
cruelty were hideous beyond description. 

, Several times, when one of the parties was reduced 
to . straits, overtures of peace were made, but rejected 
by the opposite party ; tfll, in the tenth year of the war, 
a temporary peace was concluded. It was, however, 
only a breathing time ; and the struggle soon recom- 
menced. At this time, the affairs of Athens were con- 
siderably under the influence of a young man, one of 
the most remarkable characters of Grecian History — 
Alcibiades. He was of noble birth, of great wealth, 
great talents, most accomplished address ; but artful, 
ambitious, profligate, and utterly destitute of principle. 
He was a pupil of the celebrated philosopher, Socrates, 
who flourished at tliis time. Alcibiades, impatient of 
the narrow sphere of warfare in which the Athenians 
were engaged, prevailed on them to attempt a foreign ' 
conquest in Sicily, holding out to them many plausible 
reasons for the enterprise. He was put in chief com- 
mand ; biit the people were jealous of him. He had 
enemies at home, who plotted against him in hi»~ 
absence. One result was, that he was removed from 
the head of the armament, and forced into exile ; the 
next result was, that the expedition totally failed, and 
it* failure involved the ruin of the Athenian fleet and 
2u*my. The Athenians made powerful efforts for the 
maintenance of their influence and their liberty, and 
might probably have succeeded in recovering their 
prosperity, had not tlie commander of their fleet per- 
mitted himself to be surprised in the harbour of iEgos- 
potamos, in the Hellespont, by the Lacedaemonian fleet, 
under Lysander ; when the Athenian fleet was totally 
destroyed. This sealed the fate of Athens. The 
Greek fleet sailed to the unhappy city, blockaded it, 
and at length, compelled the Athenians to surrender. 

H 
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They then^ proceeded to demolish the walls, which 
operation was conducted to the sound of musical instru- 
ments — as if celebrating the recovery of the liberties 
of Greece. They also changed the constitution, uid, 
instead of a republic, put it under the command of thirty 
of the aristocracy ; who are usually khown by the 
designation of the thirty tyrants. These thirty oli- 
earchists soon abused their power so milch, that they 
forced into exile a targe proportion of the Influential 
citizens ; and the people, submitting with reltictance to 
their oppressors,. the exiles, under Thrasybulus, siecretly 
assembled, obtained possession first of the ()ort, and 
afterwards the city, and proclaimed anew the d^mo- 
• cratical constitution, B.C. 401. In the following year, 
Conon obtained a fleet from Artaxerxes Mnemon,-the 
Persian monarch, with which he defeated the Lace- 
daemonian fleet ; and, afterwards sailing for Athens, he 
rebuilt the walls, and thus raised Athens to nearly its 
former greatness. It was at this time that the Greek 
mercenaries engaged themselves in the Service of Cyrus, 
the brother of Artaxerxes, to dethrone that monarch; 
in which expedition Cyrus was killed^ and the Greeks, 
under Xenophon, performed their celebrated retreat. " 
Meanwhile, the contests between the oligarchies and 
the democracies of the Greek states were ptt)ce6din^ 
with their usual violence. In the midst of one of theste 
struggles in Thebes, two men of singular talents attained 
to the chief influence; pliaced their city, for a time, 
at the head of the affairs of Greece ; and permanently 
changed the relative position of its different patties. 
.These were Epamihondas, and Pelopidas. The demo- 
cratic party being predominant in Tliebes, a war" broke 
out between them and Ldcedaemon, in which Epami- 
nondas, by a change in the usual mode of conducting 
battles, totally defeated the Spartan army with inferior 
force. This first of those battles, which broke the 
'power of Sparta, was fought at Leuctra, B.C. 371. 
Epaminondas afterwards invaded the Laconian' territory, 
ravaged the country, and built a city in the tieighbour- 
'hooJof Sparta, which he called Messini, and gave if to 
the'3fe86enia^s,Vh6m the Spaitahs had kept ror serei^ 
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teiituries' in the moit rig^orous bondage. This prored 
Hn effectual curb on the power vod prosperity of Lace* 
daemon. The war still continuing, Epaininondas again 
entered the Peloponnesus, and again defeated the 
Lacedaemonians, near Mandnea, B.C. 361. Thus the 
Spartans were deprived of that preponderating influ- 
ence, which they had exerted over the affairs of Greece, 
for neariy 500 years; but Epaininondas was himself 
killed at that battle ; and, with him, Tanished the power 
of Thebes. 

Meanwhile, Macedon, hitherto scarcely known in 
Grecian history, was rising to power and oninence. 
Philip came to the throne, B.C. 360. The situation 
of parties in Greece * furnished him with a fai/^ourable 
opportunity of interfering with its affairs. 'By a series 
of able manoeuvres, paftly military, and partly diplo- 
itoatical, he gradually extended his influence, till he was 
elected general of the oombined Greek army. It was 
to- resist his growing influence, that the celebrated 
Demosthenes exerted his unexampled eloquence. At 
•length Athens and Macedon came into direct conflict 
with one another ; and the result was, that the. Athenian 
army was defeated at' Chaeronea. This battle, which 
annihilated for ever the independence'Of the Greek 
states, was fought, B.C. 338. 

'Philip was now the first potentate of Greece, and 
began almost immediately to make preparations for in- 
vading Persia with the unit^ Greek army. But, in 
' the midst of his preparations, he was assassinated by a 
young Macedonian of rank, leaving his crown and lus 
enterprise to his son Alexander. 

On Alewandei^s ^coming to the throne, his first care 
'was to est^lish his authority in Greece* Some 
symptoms of resistance to him were manifested in 
' Athens and Thebes ; but he suddenly appeared in the 
heart of Greece with an army, and crushed all opposi- 
tion. Thebes held out against him ; but a skirmish 
taking place between his troops and the Thebans, 
^before the walls of ,^e city, which brought on a general 
engagement, the Thebans were defeated and fled. The 
troops of Alexander following closely, entered the city 
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along with thean ; and the soldieni, finding themselves 
within the city without any control, and many of them 
belonging to cities over which the Thebans had do- 
mineered with the utmost pride and insolence, began 
an indiscriminate massacre, and ultimately levelled the 
oity to the groundr— murdering, or making slaves of all 
the inhabitants. This execution struck terror into th^ 
rest of Greece ; and enabled Alexander to carry forward 
his scheme of the invasion of Persia, without inter- 
ruption. 

Alexander then crossed the Hellespont, B.C. 334, 
into Asia Minor. There he was met by the Persian 
troops, whom he defeated at the passage of the Grani- 
cus ; and thus cleared his way to the possession of the 
whole of Asia Minor. After arranging the affairs of 
Asia Minor, he proceeded towards Syria, and crossing 
Mount Taurus, encountered the Persian Army, under 
Darius Codomannus, at Issus, and totally defeated it. 
He then proceeded along the sea-coast of Syria, pos- 
sessing himself of the various towns on his route. He 
was resisted by Tyre, but afler a siege of two years, 
took it by storm, and destroyed it. He then proceeded 
to Egypt, which fell easily into his hands; and there 
he founded the city of Alexandria. Having settled the 
affairs of Syria and Egypt, he proceeded eastward 
towards Persia, where the Persian king had been pre- 
paring an army to resist him. The two armies met at 
Gaugamela, near Arbela, on the east of the Tigris ; 
where the Persian army was again defeated, and thus 
the &te of Asia was decided. Darius fled to Ecbatana, 
and afterwards to Bactria, where he was assassinated. 

Alexander then took possession o£ Qabylon. He 
afterwards occupied himself in subduing some of the 
neighbouring tribes. He crossed the Imhis, and gained 
some victories over the people that inhabited these 
regions. But here his soldiers mutinied, refusing to ac- 
company him further, so that he was under the neces- 
sity of returning westward. He came to Babyloa, 
where he died of fever, supposed by somi» to have been 
occasioned by poison, B.C. 323. 
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Rome. — From the time that Rome became a repub- 
lic, its history, for several centuries, is occupied chiefly 
by dissensions, similar to those in Greece, between the 
patricians or nobles, and the plebeians or people, and by 
wars for supremacy, with the neighbouring states. The 
genei'al tendency of the movements that were taking 
place in the city, was towards a democracy. The pa- 
tricians had assumed to themselves the exclusive govern- 
ment of the people ; but the people, as they came to 
understand their importance and weight, gradually vin- 
dicated their own rights. In one of these contests, an 
army in the field deserted the consuls, and encamped in 
the vicinity of Rome ; and the patricians were reduced 
to the humiliating necessity of proposing terms to the 
plebeians. 

The chief incident of importance, in this part of Ro-' 
man history, is the invasion of the Gauls. Brennus had 
attacked one of the northern states, that were in treaty 
with the Romans. The Romans interposed for the 
assistance of their allies. The Gauls and Romans came 
to a battle, near the city of Rome. The Roman army 
was entirely defeated, the city taken and burned, and 
the Capitol, or citadel, closdy besieged The Romans 
were constrained to purchase the retreat of the Gauls, 
(B.C. 385,) by giving them 1000 pounds of gold. This 
was during the reign of Artaxerxes Mnemon, king of 
Persia. It was not till the year 266, B.C. that the 
Romans were masters of all Italy. 

Carthage. — This city was still growing in opulence 
and power. ' It was busily engaged in attempting to 
make conquests — the chief object of its military opera- 
tions being Sicily. The object of the Carthageniahs 
was to obtain possession of that Island ; but in that they 
never succeeded. The sea coasts of Sicily were colo- 
nized by Greeks; and they, partly by their superior 
military tactics, and partly by obtaining aid from Greece, 
frustrated every attempt of Carthage, powerful as she 
was, to enslave them. 
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FROM THE DEATH OF ALE3^ANDER, B.C. 
TO THE BIRTH OF CHRIST. 



Alexander, having died a young ilian, left no children, 
capable of assuming the government of his empire.. 
This circimistance immediately led to cabals and in-*' 
trigues among his principal officers— the objiect of which 
was, to secure, each for himsetf, as great a share of the 
empire as possible. At first, an attempt was made to 
erect a government in the name of one of Alexander's, 
children, with one of the Macedonian generals for his. 
protector; the provinces being distributed among other 
generals, as governors. The central government, how- 
ever, wanted strength to keep the governors in subor- 
dina,tion« Every one soon sought not only to make, 
himself an independent prince, but to seize on his neigh- 
bour's territory. Then followed a scene of confusion, of 
treachery, and of bloodshed^ such as the, world has. 
scarcely ever witnessed. One of the first results was,^ 
that the whole family of Alexander were successively 
murdered. Olympias, his mother, the wife of Philip,, 
perished by the hand of the executioner. At length,, 
after nearly all of the generals of Alexander had fallen 
in battle, or had been murdered, the result of the 
struggle was the partition of the empire .into fou? 
kingdoms, as predicted by Daniel the prophet. To 
Ptolemy Lagus were allotted Egypty Lybia, Arabia, 
Coelo-Syria, and Palestine. To Cassander, the son of 
Antipater, (whom Alexander had left in Greece, to 
watch over his interests there,) were allotted Mace- 
<donia and Greece. To Lysimachus, Thrace, Bitliynia, 
and some other Asiatic provinces ; and to Seleucus, all 
the other parts of Asia, as far as India. But, although 
these four kingdoms were thus formed out of Alex- 
jander's empire, there was no cessation of hostilities* 
On the contrary, there were almost peipetuail wars 
among them, till they were all swallowed up by the 
Roman empire. 
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SniA^--tThe arriynl of Seleuciis. at Babylont B.C. 
312^« to take po^saion ojT the easterly 'jprbvinces of 
Al|ei^and^r'&^ etnpjr^ after having been obliged by 
Ant;igonujS| to fly to Egypt^ is ^ed. the era of the 
^eleuc^d^ . wbiych v^oj^a means the descendants of 
Sei^cusiii an4 Ifas the. ^^a which was long in use in 
die east f^r computinjj tina^. 

Seleuct/ts, was ^ pruxce. 6f great ^lent, and much 
buoyed by his subjects, for his great clemency^ He 
was ^t war with Antigojaus, 9s soon as he came to the 
fhrone; and at length succeeded in defeating and 
slaying him in. battle, a|t Ipsus* He uid Lysimachus 
were, npw the oxxly surviving generals' of Alexander. 
When both were about aeyeiity years of age, they 
t^e][ii to war with one ai^other, and Lysinw^hus was alain. 
Soon ^evwBx,dsf Seleucus himself was treacherously 
mui^der^. Seleuc^ bujl^ mai^y cities, \6 of which 
he. ^aofied Antiocji, after the name of his son, the 
most celebrated of which was Antioch in Syria oi^ the 
Oro^tes ; several be i^mfd Seleucia, ftpna his own 
name, and several Apamia, from the name of his wife. 
Seleucus was succeeded by 

Antiochus Soter, Tfho reigned 19 years, and was 
succeeded, B.C. 261, by his son, 

Antiochus ti. ox 2%^(Mr.---Having divorced his wife, 
Li^odice, for Berenice, dayghter of Ptolemy, king of 
Egypt ; and oq the death of Ptolemy, having put 
away Berenice, and taken back by. Laodice } the latter, 
to secure herself from further disgrace, poisoned him, 
and raised her son, Seleviqus to the thi:one, B.C. 246. 

Seleucw, IL px Calinicus^ with his wiqked mother^ 
thep put Berenice and her son to death ; which so 
enraged her brother, Ptolemy* that he invaded the 
dominions of Seleucus, and getting Laodice into his 
hap^ put her to death.' Seleucu^ enibarked in an 
expe4itio^ into Partbia, where he was defeated, taken 
prisoner, and afler foiur years* captivity, died. 'He was 
succeeded by 

'. Sefew^ ill* or C^qLtmmt ^hp aft^r reigning one 
year, was poisoned by two of his 6£$cers. 

A^ochuft sufnamed the Grea^ succeeded him. 
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His reigh was a continued series of trars with the 
neighbouring prince^, particularly Ptolemy Philopator, 
king of Egypt, and Arsaces, king of Parthia, which led 
to no important or permanent result. His reign is 
remarkable for having first -given occasion to th^ 
Komans to interfere in the atffairs . of the east. 
Ptolemy, king of Egypt, dying and leaving a son only 
five years old, to succeed him, Antiochus formed a 
conspiracy with Philip, king of Macedon, to seize on 
his dominions. Upon this, the Alexandrians sent to 
Rome for protection, which was readily granted ; and 
Antiochus was required, on the authority of the 
Roman republic, to desist from his attempt on Egyptr 
Antiochus, afterwards, on the advice of Hannibal; the 
celebrated Carthaginian general, made war wHh the 
Romans : but was ultimately defeated, and was obliged 
to purchas^e peace on the most ignommious terms- 
Antiochus, was afterwards slain, when he was at- 
tenipting to rob the temple of Jupiter at Elymais- 

tSeleucus /F, sumamea Philopator ^ succeeded him, 
B. C. 187. After a reign of twelve years, he died, 
leaving his throne to 

Antiochus IV, surnamed Epiphanes, one of the most 
blood-thirsty and barbarous tyrants, that ever dis^ 
graced any throne. The Romans, now in effect, gave 
laws to Syria, so that when Antiochus hesitated about 
obeying some of the commands of the Senate, the 
Roman ambassador drew a circle round him, and 
insisted on receiving an answer before he shouM leave 
that spot. It was this princej who, by his outrageous 
persecution of the Jews, drove them to exasperation ; 
and stirred up that successful resistance of his authority, 
which is recorded in the two books of Maccabees^ In 
the midst of this Jewish war, he went on an expedition 
to the east. In his absence, his generals were de- 
feated by the Jews; on which, he hastened back to 
revenge himself upon them ; but died miserably on his 
journey. 

After his death, the Syrian throne fell a prey to a 
succession of usurpers and impostors, who rapidly 
followed one another, and whose namei it it not 
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necessary to record. The last of them was Antioehiuf 
AikUicus* In his reign, Ponipey» the Roman general, 
overran his dominions and reduccKl Syria to a Roman 
province, B. C 66. 

Egypt. — Ptolemy Lagm, afterwards Soterj who 
obtained as his share of Alexander's empire, Egypt 
and the neighbouring countries, reigned 39 years. He 
greatly embellished the city of Alexandria, which he 
made the capital of his dominions. He was, like 
Seleucus I. the best of his race. He died about 284 
years B. C. and was succeeded by 

Piolem^ Philaddpus. — The most important events 
of the reign of this prince were, his founding tlie 
celebrated Alexandrian library ; his causing the Sacred 
Scripti^es of the Jews to be translated into Greek, 
which translation is still extant, under the name of the 
Septuagint Version, from the tradition that seventy 
persons were employed in executing it ; and his 
opening a port on the western side of the Red Sea, 
by which he drew the commerce of the east from 
Tyre, to Alexandria, his capital. He was the first 
Egyptian king, who entered into an alliance with the 
Romans. 

Ptolemy Euergetes. — This name, which signifies 
benefactor, was given to him by the Egyptians, 
because he restored to them the idols, which had been 
carried away by Cambyses into Persia. In a war with 
Antiochus Theos, king of Syria, he proved successful ; 
and greatly enlarged his dominions towards the east. 
He diso extepded his kingdom southward, on both 
sides of tile Red Sea, even to the straits of BabeU 
mandel. He died in the 27th year of his reign, B. C. 
221. During these reigns, Uie Jews enjoyed, at 
Alexandria, the same privileges with the Macedonians ; 
and this induced grea^ multitudes of that nation to 
settle there. Ptolemy Euergetes was succeeded by . 

Ptolemy Philopator^ who began his reign by the 
murder ,of his brother Magas ; and then gave himself 
up to universal licentiousness. His kingdom fell into 
confusion, and continued so till his death,, B.C. 204, 
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The Jews were threatened in this reign with cxtri^iBtioh,' 
for refusing to worship the Egyptian idols ; but were^ 
as their' historians say, miraculously preserved, and 
restored to their privileges. 

Ptolemy Epiphanes succeeded him, when he wa$ an 
infant, of five years old. Scipio had jusrt defeated the 
Carthaginians^ and forced them to humiliating terms of 
peace ; and the young king was, as has already been 
mentioned, threatened by the kings of ^yri^ and 
Macedon ; but the Alexandrians placed him under the 
protection of the Romans. Ptolemy, on coming of 
age, by his mal-administration, drove the Egyptians 
into rebellion. ' He, however, crushed the rebellion ; 
and afler having granted terms of peace to the 
revolted nobles, put them all to death. He was 
soon after poisoned, B. C. 181, and thus left his 
dominions to 

Ptolemy Pkilometer, a child of six years old, under the 
tuition of his mother Cleopatra. In a war, which he 
had with the kings of Syria, towards the beginning of 
his reign, be was made prisoner; and this induced the 
Alexandrians to raise his brother, 

Ptolemy /%*con to the throne* — Ptolemy Philometer, 
however, recovered his liberty ; and the two brothers 
at first united in opposition to Antiochus Epiphanes, 
who was seeking an opportunity of availing himself c^ 
the distracted «tate of the kingdom, to obtain possession 
of it. Antiochus then proposed to invadj^ Egypt > but 
was prevented from doing so, by the intervention of 
the Romans. Philometer was one of the best of that 
race; and Physcon, one of the very worst. Under 
the sanction of the Romans, Philometer reignied in 
Egypt, and Physcon in Libya and Cyrene. Philometer 
was slain, in battle with Demetrius king of S3rria, and 
Cleopatra, his queen, attempted to secure the kingdom 
for lier son : but Physcon making pretensions to it, he 
married her, and then murdered her soji in her arms. 
The remainder of his reign was a continual series of the 
moist revolting crimes* He died, B.C* 117, and was 
succeeded by 

Ptolemy JLal%rttf.--^Cleopatra, mo^er <X lAthynis, 
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att^iopted p^ gQTe;rn. (lixQ ai)4 ^^ kijngdam at the same 
tjnie ; Viit ^oing him not 6\imcieiitly tractable^ she 
instig^^d the Alexandrians to drive him fi^om the 
throiie) and to place his yoimg^r brother, Alexander, 
upon it. He> finiiing his ' mother's dictation insdp* 
portable, caused her lo lie miirdered. He was then 
driven from the throne liy the people, who would noi 
have a matricide for their king; and Lathyrus wa^ 
recalled. Thebes was one of the cities which had 
rebelled figainst Lathyrus, and} it continued to resist 
him; but^ af^er a three years' siege, he took it, ana 
gave it up to plunder and devastation: so that it 
never afterwards recovered its former influence anq 
splendour. On the death of Lathyrus, he was sue* 
ceeded by 

Alexander If, under the protection of the Romans^ 
among whop he had livedi The Alexandrians had, in 
the mean time, choseii Cleopatra for their sovereign ; 
and pn the arrival of Alexander, it was agreed that he 
should m^rry her. This was done, but nineteen days 
afterwards, he murdered her; and afterwards con- 
tinuing to perpetrate the most horrible crimes, the 
people rose up agmnst him, fni obliged him to flee for 
protection to Poppey, the celebrated Roman general. 
He soon afterwards died, leaving all his rights to the 
Ropian people, ^declaring them to be the neirs pf his 
kingdom. 

Ptolemy Auletes was , heir to the throne ; and en- 
deavourea to obtain pk)ssession of the kingdom, by the 
consent of the Roman Senate, among whom he ex- 
pended large sums of money. After many disappoint- 
xnents, he at length obtained the crown, and held it 
for four years. On his death, he left a son and two 
daughters under the tuition of the Roman people. One 
of Qiese daughters was the celebrated Cleopatra, who 
makes so conspicuous a figure in the civil wars of Rome. 
.With Cleopatra ended the race of the Ptolemies, 
who had reigned oyer Egypt, for the space of 294 
years. Egypt then became a province of the Roman 
empire. 
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In the other two kingdoms, namely, Thrack and 
Mactsdon, into which Alexander's empire was divided, 
no events affecting the general history of the world, 
tjook place, except such as were connected with the 
history of Rome, till they were both swallowed up in 
that aJl-absorbing empire. We, therefore, proceed to 
give a brief view of the history of 

Rome, from the aee of Alexander, till the advent 
of the Saviour of tlfe World. The last and most 
formidable enemy, that the Romans met with, in their 
w^ars to obtain the sovereignty of Italy, was Pyrrhus, 
king of Epirus. He was brought into Italy by the 
Samnites and Tarentines, to assist them against the, 
Romans ; and it was not till afier a six . years' war, that 
the Romans were able to expel them. Pyrrhus was 
killed at the siege of Argos, B.C, 272; after which, 
the unsubdued states of Italy submitted to Rome. 

Soon after this, the Romans were engaged in the 
first M^r with the Carthaginians ; usually called the 
first Punic War, from the Carthaginian name, Poeni, or 
PhcwiS, which they had, as being descended from the 
Phoenicians. This war was occasioned by the Car- 
thaginians having possession of part of Sicily, and 
grasping at possession of the rest. The Mamertines, 
having been defeated by Hiero, king of Syracuse, and 
reduced to gteat distress, had resolved to surrender the 
city of Messina to him ; when Hannibal, the Cartha- 
ginian general, obtained possession of it by stratagem. 
The Mamertines called in the assbtance of the Romans ; 
and thus brought Rom^ and Carthage into direct 
collision. The war continued 24 years v and ended in 
the Romans obtaining possession of Sicily^ and forcing 
the Carthaginians to conclude a peace on very dis- 
advantageous terms. 

The interval between the first and second Punic 
Wars, was occupied in subduing some tribes of Italy 
that had revolted; and also in taking possession of 
Corsica, Sardinia, and Malta. The second Pcmic War 
was purposely provoked by the younger Hannibal, now 
general of the Carthaginian army. He foimd a pre- 
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teitt for attacking Saguntum, a city in alliance with 
j^ome. The Romans remonstrated, but in vain ; and 
war w^as the consequence. Hanniba}, having takea 
measures for securing Africa and Spain, crossed the 
Pyrenees, and then continued his inarch to the Rhone. 
This he passed, in the face of some opposition from the 
Gauls ; and then, scaHng the Alps with his army, he 
descended into the plains of Italy. There, by a series 
of able measures, military and diplomatic, he main- 
tained himself for 16 years ; defeated the Romans in 
several pitched battles, — ^namely, at Ticinium, at 
Trebia, at Thrasymene, and at Calmse ; and brought 
Rome itself into the most imminent danger. Had he 
been supported by his country, as its interests required, 
he might probably have turned the scale permanently 
in its favour. But an envious faction at home refused 
him the necessary supplies; and, for a considerable 
time, he could do little more in Italy, than maintain 
his ground. At length Scipio, the Roman general, 
after defeating the Carthaginian forces in Spain, 
passed over to Africa, and uireatened Carthage itself. 
Hannibal was then recalled to defend his native city. 
He left Italy with regret, and contrary to- his own 
judgment. He encountered Scipio at Zama; but his 
army, consisting chiefly of mercenaries, was unequal to 
the army which Scipio commanded, and was defeated, 
B. C. 196. Peace was then made on terms for Carthage 
still more humiliating. 

The Romans, however, were not satisfied with 
humbling this rival republic. It was a favourite maicini 
with some of their statesmen, that Carthage should be 
overturned. An opportunity soon occurred of re- 
newing hostilities. The Carthaginians were anxious 
to avoid war, and made many extraordinary conces- 
sions ; but noting would satisfy the Romans, They 
proposed that Carthage should, be destroyed, arid a 
city, to accommodate the inhabitants, built 10 miles 
inland. This proposal drove the Carthaginians to 
despair, and they determined to resist to the utter- 
most. The city W33 besieged ; the people' xlefcitd^d 
theihselves with the greatest resolution ; • but, -beinjg; 
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betcayed by.op^ of their own citi^ens^ t^ tity was 
taken py ^tprqi, fuid destroyed ^.C 146/ ' 
. ilie manner, in which the Romp^is ji^ere led to 
intjerfere m tne affairs of Egypt, on ihe a£ces@ion of 
Ptolemy Pliilpmeter^ has already been related. 

SifniW causes led to their interference in the affairs 
of Greece. After the death of Pyrrjus, king of Epirus, 
the Macedonian kings resumed thf^ir authority over 
(jreece. An effort was made by a confederacy among 
the (urreek states, called the Achaean league, to dissert 
their Uberties ; but^ in consequence of their mutual 
jealousijes, and want of good faith, they nev^r shook 
off the shackles, in whidi Philip, the fiither of Alex- 
ander, had bound fhem. At length, the ambition 
of the Macedonia king^ induced him first to enter 
into a Jeagiie with Hannibal, and ailerwards to engage 
in an enterprise against Bgpyt, which was under the 
protection of the Romans. Tiiese aggressions, together 
with an application for protection &om Athens, induced 
the Senat^e to declare war against Macedon, B. C. 200*. 
This contest lasted four years, when Philip, having 
been defeated by the Consul Flaminius, agreed to 
peace. Philip died B.C. 179, being in the intervtd 
between the secon^d and third Punic- Wars^ and 
during the reigii of Antiochus Epiphanes, king of Syria. 
Theseus, his sonj succeeded him, and immediately 
began to make preparation for war with Rome. The 
Romans, anticipating him, sent an army against 
Macedon. Perseus at £pt .defeated the Romans } but 
was ultimately defea.ted by the Consul, Paulus iEmilius. 
When the Komiems first defeated Philip, ' they pro- 
claim^ freedom to Greece ; and the infatuated Greek^ 
exulted as ^ they .were r^eally free. * They seem tp 
have fpr^tten that, by receiving their freeaom from 
Rome> they put it in the powe^ of Rome to take it 
away. Accordingly, in the same year that t^e Romans 
destro^yed Carthage,, iheir Coni^ul Mummius destroyed 
Corindi ; and reduc^l Qreepe to the rank of a Roman 
province, B.{C. 146. ' 

Not long .after this, a .contest commenced between 
*^e patricians and 'plebeians, Vliich ended not» till it 
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had dfeded di^. r^in of t\\f r^pu))l|o. Tibeiiu* 
Grac.c)iu^,. ek tribui|e> proposed tp j^^iyethe Agrariap 
0^ SemproniiM^ law, by which np eitiae^ ftait penaittie4 
to bold above 690 apres of cp9q|ier/ed iinfls.^ Thi| 
attempt so irritated the sen^tor^, thajt during the 
tuQiult of an election, they assassinated Gracchus, and 
300 of his partizans. His brother ^^us Gracchus, 
^hen tribute, made a similar attepipt; ai^d on hi? 
return to a private station, was p^rsecu^ to death. 
Thus Fas begun, by ^e seii|iton^ thd^ aystem of 
perseeution, which very sQpn fell mq^ he%vily 11009 
Ihemselves* Jn 4he meanwhile, hoi^reyenr, the repubUc 
continued to be successful in its fqrj&ign wars; and 
country a^^r country was ^nexed tp the empire by 
conquest, or by treaties, or by the bieque^M of sovereign 
prince^. 

The next important transaction, ip wbi<A the Romans 
were engaged, was tbe war against jugurtha, king Qjf 
Numidia. He had com^e to tbe thi^^ne by tb^ n^urdef 
of his uncle's sons, Hiemp^ aK^d Adb^bal. An apr 
peal was made to the Romans against the triPiiGhery 
and oppressions of Jugurtha ; and they made war. on 
him, and ujt^ni^ly toojc hip prisoner, aj^d br9ugbt 
him to Rome ; wherp be waa strapgled in die pri^n. 
In this war> the celebrated Marius ^6rst distinguished 
himsel£ 

The Cimbri and Teuto^es, thrjeatening to cover Italy 
with desolation, Marius was aent agai^^t tb^m, and 
defeat^ them wit^ immense slaMgh<;er. 

But the ambition and reyengje^ spirit of >Iarius 
brought innumerable calamities ^pon the rc^public. He 
proposed again the execution of the j^grarian law, 
relative to the landa recently ^recovered from the^ 
enemies. This produced the social war,— rSQ .called) 
because it was a war of thp Italian states upon Bomj^, 
.provoked by the operation of the Agrarian law. i,t 
Jaeted ijir^e years: aqd, a^er.a slfiug^ter ofmqre than 
300,000 men, tb$ Senate ^^ucceeded in putting a stop 
to it, by grandi^, in.part^ the deitvands of the allies, 
^.C.87. r 
.. The jaj3^t,iQipoi?t^ war ,in which :^e Romans were 
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engaged, was that with Mithridates, king of Pontus. 
This prince obtamed pogsession of Phrygia, by bribing 
one ef the Roman generals. He was driven out of it, 
by Sylkt; and this expulsion laid the foundation of 
determined enmity to the Romans. He proved one 
of the most formidable enemies they ever had. He 
was, however, subdued, and forced to sue for peace. 
But this war was the occasion of more disastrous conser 
quences to the state, than the resistance of MiUiridates. 
Sylla and Marius contended for the privilege of con- 
ducting the war, which was likely to prove lucrative. 
Marius gained the popular interest, and was appointed 
to the command ; but SyUa marched to Rome, with six 
legions, proscribed Marius, and eleven of his adherents, 
who iled. Sylla, now deeming himself secure, returned 
to prosecute the war with Mithridates ; but Marius 
returned to Rome, massacred great numbers of citizens 
and distinguished senators, and abrogated the laws of 
($ylla. Marius then caused himself to be elected 
consul with Cinna ; but survived his election only six- 
teen days. 

Italy, on Sylla's return, became the theatre of civil 
"wax ; in n^ich Carbo the Consul, and the younger 
Marius were slain. Sylla, every where victorious, 
entered Rome in triumph, trampled on the laws, pro- 
scribed 80 senators, and several thousands of citizens, 
jRnd gave up his enemies to military execution. Julius 
Cesar, who wns nephew of Marius, narrowly escaped 
the carnage^ while Pompey was a zealous partizan of 
Sylla. Sylla died, B,C. 78. 

The civil war sti}l continued ; and also a servile war 
iigainst about 40,000 rebel slaves raged. Pompey so 
nuich distinguished himself in these wars, that he wasi 
vested witirthe supreme command of the Roman army, 
and sent against Mithridates, king of Pontus, whom he 
subdued ; and carrying the war beyond Pontus^ he 
subdued Armenia, Syria, and Palestine. From these 
conquests, he returned to Rome, B.C. 63. 

Meanwhile, Julius Cesar wjis sigmdieing himself in 
the west. Returning in triumph from Spain, he found 
Rome divided Into two ftction«; the one Mtached to 
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Pompey, the other to Crauus, who wa8 the richest of 
the citizens. These men, Cesar had the address to 
unite, and to bring to aii agreement to form a tri" 
limvirate with him, the object of which was, to divide 
the government among themselves. They accorditigly 
partitioned the provinces among them : Pompey taking 
Spain ; Orassus, Syria ; and Cesar, Gaul. 

Crassus, on entering on his province, made war on 
Parthia ; and was defeated, and slain. This broke up 
the triumvirate; for Pompey and Cesar, coming into 
direct collision, a contest immediately arose, who 
should be at the head of the state. Pompey had chief 
influence in the senate ; Cesar among the soldiers. 
Cesar marched to Rome, and forced Pompey to retire. 
Pompey went to Greece, where he raised an army 
to withstand Cesar. Thither Cesar followed him : 
and, encountering him at Pharsalia, totally defeated him. 
Pompey fled to Egypt, where he was treacherously 
murdered. Cesar, after this battle, overran Egypt, 
Syria, and Pontus, and then returned to Rome. 
Pompey's party was not yet extinct : one portion of it 
was in Afiica. Thither Cesar went, and defeated it. 
Another part of it, was in Spain : thither he next led 
his army, and overthrew it. He then returned to 
Rome, where he was greeted by the acclamations of 
the citizens ; but, almost immediately afterwards, was 
assassinated in the senate-house, at the foot of 
Pompey's statue. 

His death rekindled the flames of war. The" senate 
had its interests to promote ; Antony, master of the 
horse, had his ; and Octavius, Cesar's sister*^ grandson^ 
then only 18 years of age, had views and interests 
different fix)m both. After a series of intrigues and 
treacheries, a second triumvirate was fbrmed, consisting 
of Octavius, who had assumed the name of Cesar 
Octavianus, Antony, and Lepidus. The temporary 
alliance between tiiese three, was founded upon a 
proscription of the ^nei^iies of each : and 300 senators 
and 2000 knights being included in this proscription, it 
soon filled ^me widi bloodshed and terror. The 
triumvirate then proceeded to subdue the conflpirators 
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t£e last decisive ba^le lining fought at|P^^ Afier, 

thctdeafr of thccqi^pVators, the tiiui^jrmdSvidfed^tive 
Bonifl^. empire amqng them. Ajitpoy^ Uy, this j^arr. 
tition^ , w;ent to Egypt, tp govern . th^ eastern king4gi5ajj; 
There he met witji the notorious Cleopatra^ anawa& 
go fascinated by her, that he ceased froia that; tii^e^ to- 
attend tQ his, own interests wi};h energy.^ Mjemwjnale 
pct^vianus, whose unceasing a^m. was to. centre thq 
supreme pQwer in his owii person, easily found mpaji^f 
to undername Lepidus, to deprive hini of aH- authorityr^^ 
and force him into banishpent, H^here Ibe flie4. uv. 
obscurity. He thei> contriyed to quarrel w^tjh Antoay» 
The pretence was the Insujt wh^h Antpny hfulofie^ 
to his sister, whom he had inar.ried, and tjieu aesertqd 
for Cleopatra. Thp ' war wijs de<?i(^^ fey a navalj 
engagement at Actium, in which Anf ony lya^ def(e$kt|^d«. 
tie fled to ^gypi* whitlj^r 6ctaviamis followed liiin % 
and, finding it imppssible to retrieve lus affairs, he put| 
himself to death. Cleopfitra, also^ aiOter a fniitle^^ 
attempt tp gain 6ctavianu^ c^^^ed t.er^If tq be bitten 
by an asp, dni died*. Octav^anus thus becaniq sole 
monarch; of thje Romaji empire,; 5.^. fJ7}^-7-and received 
from the sei>at;e, the ^if le, AjUgustus^ by Y^ch tide liej 
is usually l^.wi^* -^ugustu^ halving fipnlyfix^d him* 
self in the sovereign eijisfxpnty^ his ferocious 9har^t^r, 
seems greatly to nave soitened*; and he. employed, 
himself sedulously in promoting the welfare pf h^ 
empire* It was in the 23rd y^ar of -tljve V^^ of A^gV^tu» 
Cesar, when the empire wa^ iii, prc^ojiugM^, peftce» that* 
the Savipur of the Wdrtd was bo^. at Betb^h^nu^ 
The Christian era b;egan four ye^ later. Tl^^ ^^^f^W 
of this was, that the bi^th of the Sayippr wi^s not us^ 
as an ei^a for th^ computati9n (ff time, tlQ sbmi^' ci^^- 
turie^ af^rwards; and, in computing 'the time b^ck-j 
wards, a mistake wa^ n^e of four' yeai;s i" ao that hu^ 
birth really topk place. In the yekr of the world, 4000. ^ 
ailthouigh, in cpiiseqiience of this ^n^o^, th^ Christian 
era corresponds to 4^ year of the world 4O04. 

^upEArr-The ody country besides l^me, whose 
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Jud^4^ Aft^i: the. dct^h pf; 7V^|^x|MP^r,, t^ Jaws fl^ll 
imder the dominion alternately qf iho; i^gyptjap and 
Syriaii kings, as tjbe one. or the other lyesre ajble to take, 
possession of Palestine*. Judei^ wa/^ cons^uently,, 
djmring this period, almost constantly, the theatre of 
war. Antiocbus. Epiphanes, on his. accession to the 
throne of Syria, B.C.. 175> being much in want, of 
money> receivied afi offer of 350 talents fron>, Jason, tl>e 
brother of the high priesl^ on condition that, he should' 
be made high priest instead of Onias, and that Oni^s. 
should be confined fbr life a^ AntiocJi.. This cqi^tnact 
was completed. J/Sspn. entered on the office, and 
being a s^alous admirer of Greek customs, he sus- 
pended the. worship of God in the templ^, ^d gave 
nimself up to Paganism. Jason was aflenv;Af ds sup-; 
planted, in tjbe same manner, by Menel^v^, another 
brother, who offered 300 l^ents more, for Uie high-, 
priesthood. A report afterwards, reached Jerusalem,, 
that Antipchus was. dead. The people ^pirfd, not 
refrain from expressing their joy,, whi(;li <;oming to t}ie^ 
ears cf Antiocnus, he enter^ ^e dtyt ap(l put to 
death, it is said, 40yOOQ of Uie inhabitant^ and sold 
as many more fpr slaves. Some years afterwards, 
Antioi^us, having been mortified by the Romfuis, 
resolved to wreak his vengeance on the Jews, and sent 
his general with the most sanguina^ orders to put an 
end to their religion. A scene of carnage thm com-, 
menced that has Yfoaidly any parallel in lustpry, till the 
people were driven to desperation; when a priesj; 
named' Mal^tathias collected a smaM body o( resokite 
men, and, after many struggles^ succeeded in driving 
the Syrian army beyond the borders of the kingdom. 
He was succeeded by his son^ the renpwned Judas 
Maccabeeus, who defeated t^e Syrians in live pitched 
battlesi and bi^df all their attepppts to, recover Pales- 
tine. AntiocW. wa^ in Persia, whUst thi^ revolutipn 
W9S takmg rii^^e in, Judea. Mac| with rage, he^ha^tened 
back) brea^ning Qi^i slaughter luid des^ruc.tiQn against 
the Jew% when h^ wa^^ seized with a Qiortcd ^isease^ 
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sind died at TabfCt. ft town on the frontiers of Persia 
and Babylonia. Tke Syrian generals renewed the war, 
and were defeated repeatedly by Judas, who was at 
length slain in battle, B.C. 161, and was succeeded by 
Jonathan, his brother. Jonathan, conducted the affiurs 
of the nation with the same prudence and success, till 
he was treacherously murdered. He was succeeded 
in the command by his brother, Simon ; who, after 
governing wisely, for some years, was murdered by 
Ptolemy, who had married his daughter. Simon was 
succeeded by his son, 

John Ifyrcanus, who took the title of king. He was 
the first king, after the captivity ; and in his reign, the 
nation rose to greater prosperity than it had enjoyed at 
any period since the restoration. On his death, B.C. 
107, ne was succeeded by 

Aristobulus, his eldest son, who proved a tyrant 
and a murderer. After a short reign, he waa suc- 
ceeded by 

Alexander Janm^uiy B.C. 105, who made soitie con- 
quests to the eastward of Jordan. Returning from his 
conquests and triumphs, he gave himself up to luxury 
and dissipation ; and brought upon himself diseases, of 
which he died. He was succeeded by 

Alexandi'ay his wife, B.C. 78, during the contests of 
Mithridates, king of Pontus, against the Roman power. 
In her reign, the Pharisees having obtained her ear, 
rose to influence, and persecuted the party that was op- 
posed to them. She died B«C. 70, and was suc- 
ceeded by 

Hyrcanusy her eldest son ; who, in three months, was 
driven from the kingdom by ' 

ArUtobului, his younger brother. It was in the con- 
test between these two brothers, that Antipater, an 
Idumasan proselyte, and the father of Herod, the first 
of that name, came into notice. Under pretence of 
supporting the cause of Hyrcanus, he contrived to ingra- 
tiate himself with the Romans, and, after Jerusalem was 
taken by Pompey, B.C. 63, in the war that ensued be- 
tween Cssar and Pompey, Antipater found an oppor- 
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tufiity of obtaining the favour of the fonner» and the re- 
suh was, that 

Herody his son, was made king of Judea» by Mark 
Antony, B.C. 40. He became one of the most furious 
blood-thirsty tyrants, whose names stain the page of 
history. He had married the daughter of Hyrcanus^ 
through whom his family enjoyed all its dignity and in- 
fluence. Becoming jealous of Uie rank which she pos- 
9essed independently of him, he caused her and all her 
family to be put to death. Afler he was firmly settled 
on the throne, he set himself to beautify his dominions. 
He rebuilt Samaria; calling it Sebaste, in honour of 
Augustus Cesar. He built a stately palace on Mount 
Zion : he also built the city of Cesarea ; which name 
was given to it also in honour of Augustus. . But his 
most celebrated work was the rebuilding of the temple 
at Jerusalem,, on a scale of great magnificence. It was 
towards the close of his reign, that the Lord Jesus 
Christ was born at Bethlehem ; on which occasion he 
caused all the in&nts in Bethlehem, under the age of 
two years, to be massacred iii cold blood, in the hope 
that the new-born Messiah would perish among them. 
He soon afler died himself, in extreme torture, leaving 
his dominions divided among his four sons; who, from 
their inheriting a fourth part of the kingdom, were called 
Tetrarchs. One of these sons was that Herod, tetrarch 
of Galilee, who put to death John the Baptist, and who 
derided our blessed Lord, when he was sent to him by 
Pilate, the Roman governor. Archelaus had Judea for 
his province ; but, incurring the enmity of his subjects, 
they accused liim at Rome, and ultimately procured his 
banishment. . Judea was then made a Roman province, 
and continued to be so till the destruction of Jerusa- 
lem ; except for a few years, during which by the fa- 
vour of Caligula and Claudius, that Herod reigned, wha 
put to death the tqpostle James, and imprisoned Peter ; 
and who, after a vainglorious speech, was smitten with 
tfie diseases of which he died. Agrippa and Bernice, 
before whom Paul pleaded his cause, while Festus wai» 
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'ftomati governor* were also of the Mine fiunily. Agrippa 
reigoed however, not over Judea, but over some of the 
nei^bouring dbtricts. 



MODERN HISTORY. 

That portion of the history of the world, whieh fol- 
lowed the birth of the Lord Jesus Christ, may fitly be 
called Modem History ; because the institutions of the 
empire of Rome, ^which then had reached its height, 
still continue to influence the western world ; and par- 
ticularly, because that great revolution of religion, and 
generally of the human mind, which then commenced, 
has continued to advance ; arid, in the present day, is 
proceeding with imabated, or rather renewed, vigour. 

This portion of history, like that which preceded it, 
from the creation of t;he world, might also be regardecl 
as distributed into periods' of 500 years, by remarkable 
eras. The first period of 500 years, after the Christian 
era, is marked, pretty nearly by the reign of Justihian, 
"and the fall of tne westlem empire. The second period 
is marked by the reign of William the Conqueror, and 
the settlement of the Gothic nations. The third Is 
marked by the discovery of America, the Ml o£ the 
eastern eitlpire, and the Reformation. These divfeions, 
however, do not suggest the leading- revolutions in the 
'the history of the world, shice the birth of Christ. We 
rather, therefore, adopt the iolhwing eras, as our rent- 
ing points. The dates are' given in round numbel^. 
I. Tne era of Constantine, marked by the toleration of 
' Chrbtianity, and the division of the Roman territory 
into the Eastern and Western empires, A.D. 900. ' II. 
The rise of Mahomet, A.D. 600. III. The Cni&ades, 
'A.b. 1100. IV. Charles V. of Germany, and thedis- 
covery of America, A.D. 1500. And V. Bonaparte and 

French Revolution, A.D. 1800. 
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.. At the birth of Jesus Christ, nearly the ^ho!e of 
that territory that had been Buccessively occupied ^y 
the Babylonian, the Persian, and Grecian monarchies, 
was under the dominion of the city of Rome, now itiself 
governed by a despotic monarch, i^etaining, indeed, the 
^orms of a republic, but really under the absolute 
government of a military chief. And besides the 
territory of the former monarchies, this great empire 
now inchided under its sway those western countries, 
Spain, France, Holland, or Batavia, as* far as Britain, 
which were scarcely known to history, even at the 
latest of the former eras. It was, with the single ex- 
ception of Palestine, pagan. That country was inhar- 
bited by the Jews ; who derived their religion with 

• more or less purity, from the Scriptures of the Old 
Testament. 



FIRST ERA. 
Birth of Jesus Christ 

FIRST CXNTUBT. 

After the birth of the Saviour of the world, Augusttis 
continued to govern the empire with much good judg- 
ment and clemency, attending to its internal order and 
prosperity, and to its protection from foreign invasidn. 
Towards the end of his reign he adopted his step-son, 
Tiberius, and appointed him his successor in the empilre.' 
He died, A.D. 14, in the seventy-sixth year of his age^ 
and the forty-first of his reign. 

Tiberitts succeeded him, a man naturally of detrk 
mspicious temper — a dbposition which was fostered by 
lihe circumstances in which he was placed — ^till he be- 
came a torment to himself, and a scourge to all who i 
fell within his reach. In the 12th year of his reign, he 
retired to the Island of Capreee, opposite to Naples, • 
which he has rendered infamous by his cruelties, and 
his abominable debaucheries. In this retreat he re- 
mained issuing his murderous edicts, tiU the 23d year 
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«f hit rdigiv and 78th of his age; when he was seised 
with illness, and in that state, was-.put to death by one 
ef his attendants. Ptevioos- 16 his death, he had 
iqppointed Califfola his successor, who seems to have 
recommended himself to him chiefly by his profligacy. 
It was in the 18th year of the reign of Tiberius, that 
the Lord Jesus Chnat was crucified. 

CaligtUa succeeded him, but was remarkable for 
nothing but lus extraYagant vices. His cruelty, his 
rapacity^ his profligacy, and his licentiousness, were 
without bounds, till the injuries which he inflicted on 
the citizens of every rank, became intolerable. A ooa- 
ipiracy was formed to murder him, which proved suc- 
cessful, in the 4th year of his reign, and the 29th of his 
age» When Caligula was slain, no successor had been 
named ; the Senate met, and some of the senators pro- 
posed to avail themselves of the opportunity of re-esta- 
blishing the liberty of the city and empire : but they w^re 
opposed by the populace and. the solcUery, who preferred 
to the government of a senate, the largesses and the 
shows by which the emperors sought to secure their 
fiivor. The soldiers and the populace, therefore, were 
resolved to have an emperor ; and some of them pass- 
ing round the palace, found Claudius, the unde of 
Cwigttla, a man about 50 yeais of age, who had been 
known chiefly by his imbeeility: — ^hmi they took upon 
their shoulders^ and proclaimed emperor. 

C^akulivs began^ as most of the emperors did, to 
reign well. He paid great attention to the making of 
aquieducts, roads, bridges^ harbours, and other works of 
public utility; but, partly under the influence of an 
influnous woman, his wife, and partly through suspicions 
and fears to which his exalted rank exposed him, he be- 
came jealous and cruel, and a multitude of persons of the 
first nmilies in Rome fell a sacrifice to his apprehensions. 
At length his wife, becoming iqi^ehensive for her own 
safety, caused him to be poisoned, after he had reigned 
13 years, A.D. 54. In the reign of Claudius, Biitain 
was invaded a second time by the Romans. They were 
resisted by Boadicia, a British Queen ; but her army 
was totally defeated, and the Britons deprived of the 

I 
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power, and, as it would appear, the inclination to xetist^ 
He was succeeded by "" 

Neroy son of Agrippina, the second wife of Claudius^ 
He, too, began to reign well, but afterwards nished 
with such headlong fary into every i^cies o£ wicked- 
ness, as to eclipse the enormities even of Tiberius» 
Caligula, and Claudius. The first indicatioA which he 
gave of the native cruelty of his. heart, was the order- 
ing his mother Agrippina to be executed^and coolly 
observing, when he saw her dead body, that, he never 
had thought his mother was 'so handsome a woman. 
The whole of his future, life was divided between the 
most frivolous occupations, and the perpetration of 
cruelties — the recitals of which make the soul to shudder* 
Chariot-driving was his favourite amusement. He also, 
valued himself upon his skill in music, and even cob<^ 
descended to appear as a public performer. But on 
the other hand, his thirst for blood was insatiable. 

During his reign, a great part of Rome, was burned ; 
and most historians attribute to him the cooBagration* 
To remove the odium of it from himself, he attributed 
it to the Christians, who were then beginning to attn^ct 
attention ; and upoa that pretence commenced an in- 
human persecution against them. Some of. them were 
covered with the skins of wild beasts, and in this dis- 
guise, devoured by dogs ; some . were crucified, and 
others burned alive. It was in this pi^ecution that 
Paul was imprisoned the second time, as mentioned in 
his second epistle to Timothy, and in all probability 
suffered death. Feter also, it is generally betii^ve^. 
suffered about the same time. 

Seneca, the celebrated philosopher, had been his 
tutor ;. and Nero, having taken up some suspicion thai: 
he was* accessary to a conspiracy against him, sent,hij09 
an order to die ; which order Seneca obeyed* LuciaA* 
die poet also, the nephew of Seneca, received a similar 
or^ler, for the same cause, and obeyed it. Nero .muTf- 
dered his wife, Octavia, that he might oaarry.ai]! iur 
famous woman, named Poppeea, and her he afJLerwaicdi} 
killed by a kick, while she was in a state of pregnaney* 

For thirteen years was he ^ ermitted thus tc outrage. 
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rid itself of such a monster. Servius Galba, who was 
^t that time governor of Spain, and much revered 
both by the soldiery and the citizens, accepted an in- 
vitation that vras given to him to march an army 
towards Rome. When Nero heard that Galba had de- 
clared against him, he gave himself up for lost. He made 
one or two eiForts to put himself to death, but his 
Cbiirage always failed him. He at length fled put of 
the city, to the country house of one his freedmeni 
Thiere again he purposed to put himself to death, but 
dared not, till he heard that the senate had decreed that 
he should be put in the pillory, and scourged to death, 
and that the soldiers were actually in pursuit of him 
fbr that purpose. Then, by the assistance of an at- 
tendant, he gave himself a mortal wound with a dagger, 
and expired, just as the soldiers who pursued him burst 
into his apartment. 

Galba succeeded him, and soon found that, being 
raised to the throne by the army, it required more stea- 
diness of purpose and of conduct than he could com- 
mand to keep the soldiers in subordination. In his' 
attempts to do so he rendered himself unpopular, and 
furnished an opportunity for Otho who had been d 
fitvourite of his, and who expected to succeed liim, to 
attempt to undermine and depose him. In this Otho 
succeeded : — ^the soldiers bore hirti on their shoulders to 
the Forum, where they found Galba, and put him to 
death. 

Othd, accordingly, succeeded to the throne, but did 
'not possess long his newly acquired dignity. Other 
commanders of armies, finding that the throne was at 
the disposal of the soldiery, began to aspire to that 
Aaigerous elevation. .Vitellius, who commanded the 
army in Germany, persuaded his soldiers to proclaim* 
him emperor, and immediately marched towarcfe Rome. 
Otho went to meet him; and, after a desperate conflict 
of several days, in which the two armies, felt that they 
were contending for the disposal of the whole Roman 
world, fought with gr«at obstinacy and fury. At length 
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Ot^o was defeated, and soon afterwards killed hims^I^ 
having reigned three months and five days* 

VUelliua was then declared emperor by the Semite. 
He entered Rome as a town that he had taken by con* 
quest, and immediately gave himself up to the indul- 
gence of all kinds of luxury and profusion^ and ren- 
dered himself proverl^ial for his gluttony. By these 
degrading practices, as well as by his cruelties, he toQ 
soon became unpopular ; and the l^ons of the east 
availed themselves of the opportunity of declaring theiic 
general Vespasian emperor. When the first army firom 
the east entered Italy, Vitellius sent one of his generala 
to meet it, but he being defeated, Vitellius proposed to 
resign the empire to Vesp^ian, on condition ot his h£e 
being spared, and a sufficient revenue allotted for hia 
support. Other circumstances, however, occurred to 
induce him to attempt to defend himself in the city. 
Vespasian's commanaer laid siege to the city, forced 
his way into it, slaughtered a large proportion of the 
army of Vitellius, and at length some of the soldiers, 
finding Vitellius himself hid in an obscure comer, put 
a halter round his neck, killed him by blows, and then 
dragged his body through the streets and cast it into 
the Tiber. 

VemoHon was now declared Emperor by the Senate, 
A.D. 70. He was a. man of rather low extraction, hia 
&ther having been a collector of taxes. His name 
being Flavius Vespasian, his accession to the empire 
is sometimes regaraed as the commencement of a new. 
dynasty called the Flavian, as distinguished from the 
Julian, which preceded it. When the way to the empire 
opened to him, he was engaged in subduing the Jews, 
who had. revolted ; and being under, the necessity ^ 
coming to Rome, he left his son, Titus, to conduct the 
Jewish war. 

Vespasian was not tainted with the vices of the pre* 
ceding emperor. He was a man of rather austere 
manners. He set himself steadily to reform the profli- 
gacy of both the citizens and the army, and was re* 
spected by both. His government is not charged with 
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any public vice except avarice, and even that, perhaps, 
on not very sufficient eronnds. 

The most remarkable event of his reign was the des- 
trubtion of th& city of Jerusalem, and dispersion of the 
Jews. This event took place A.D. 69. The] open 
country and provincial towns had been subdued by 
Vespasiiem, and the Jews made their last stand in the 
city of Jerusalem. That city was strongly fortified and 
defended with the utmost obstinacy. The Jews in the 
city were divided into two factions that were in deadly 
hostility with one another. The two factions, however, 
one keeping possession of the city, and the other of the 
temple, imited in the defence against the Romans ; and 
the city 'was so strong that Titus felt himself under the 
necessity of calling a council of his officers, when it 
was determined to surround it with a trench, and 
thus reduce it by fatmine. In the meanwhile, how- 
ever, the Iterations fbr assaulting the city went on 
without relaxation ; and at length the besiegers forced 
their way into it, when a scene of unexampled carnage 
ensued. Titus attempted to save the temple, but in 
vain. The city and temple were burned to the ground, 
every wall thrown down, and the ground on which it 
stood plowed up and sowed with salt as the emblem of 
petpetual desolation. Thus was the prediction of our 
Lord fulfilled, that not one stone of the temple should 
be left on another. 

Vespasian and Titus then entered Bome in triumph. 
A tritimphal arch was erected for the occasion, which 
still stands almost entire. On this arch are sculptured 
tofhe of the scenes of the Jewish war, and among others 
the Roman soldiers bearing in the triumph, the table of 
show bread, the silver trumpets, and the golden candle- 
stick with seven branches. Vespasian also built a pro- 
digious amphitheatre, capable of holding 80,000 spec- 
tators seated, and 20,000 standing, which still remains 
ahnOBt entire, and is known by the name of the Coli- 
seum. Twelve thousand Jewish captives were employed 
in its erefction. Vespasian reigned in all ten ^ears, and 
died of natural disease, leaving his son Titus to succeed 
to the empire. 
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TUus ascended the throne A.D 79> and has been held 
up to all ages as a prince possessing almost every vir*- 
tue. It is to be observed, however, that he reigned 
only two years and |wo months, and that most of the 
Roman emperors began their reigns well. Had Nera 
himself reigned so short a time, he too would have been 
set forth as an example of every thing amiable sad 
great. In the first year of his reign, A.D. 80, eruptipris 
of Mount Vesuvius took place, by which the city -of 
Herculaneum was overwhelmed in a torrent of lava, 
and Pompeii buried under an immense mass o£ 
ashes. These towns were discovered in the beginnii^ 
of the last centin*y, Herculaneum in 1713; and Pompeii 
40 years afterwards; and from their ruins have been coU 
lected some of the most interesting remains of an- 
tiquity. 

. , Towards the latter end of the reign of Vespasian, 
'^gricola had been sent to Britain ; and, in the reign of 
Titus he succeeded in bringing the southern part of the 
island under the dominion of the empire. After a reign 
of two years and two months, Titus was seized with a- 
violent fever, of which he died, not without the suspi- 
cion of having been poisoned by his brother Domitian. . 

Domitian succeeded him, A.D. 81, and, at first, he, 
too, reigned well, but soon became one of the most de- 
graded and detestable of the Roman emperors. His 
character was a compound of arrogance, cruelty, and 
licentiousness. Agricola's success in Britain filled him 
with envy ; he recalled him* and that general dying 
soon after, it is suspected that Domitian procured his 
death by poison. , Men were daily put to death for the 
most trivial causes. In his reign, the second perseeu- 
tion of the Christians took place, when the Apostle 
John was banished to the island of Patmos, and there 
wrote his Apocalypse, or book of Revelations. The 
governor of Upper Germany revolted from him ; but 
prematiurely : — he was defeated and slain. At length his 
wife Domitia, having discovered that her name was. in*- 
serted in his tablets to be destroyed, and also the namea 
of several officers about the palace, headed a con<^ 
spiracy against him, by which he was put to deaith* 
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His death was resetted only by the soldiery, whostf 
favour he had taken care to secure, by frequent and 
hstge distributions of money among them. The Senate 
immediately began to load his memory with reproach, 
and proceeded, before the soldiers had an opportunity of 
making an appointment of their own, to name his suc- 
cessor, so that on the very day of his death, Nerva was 
chosen to the empire A,D. 96. - 

Nerva was an amiable but somewhat imbecile man. 
The people, however, had been so much accustomed to 
be governed by the most furious tyrants, that they re- 
garded his gentle reigri with rapture. Nerva recalled 
all the Christians who had been banished from Rome 
during the former reign. Finding the soldiery disposed 
to dictation and tumult, and his own strength decaying, 
for he was about 65 years of age when he was called to 
the throne, he wisely, overlooking his own family, 
chose tjlpius Trajan to succeed him ; and, about three 
months after this, he died, having reigned only one year 
and four months. Nerva was the first foreigner that 
ever reigned in Rome. 

Trajan accordingly succeeded him, A.D. 98. He 
was a Spaniard by birth, and at the time of his adop- 
tion by Nerva, was governor of Upper Germany. He 
had been the pupilof the celebrated Plutarch the bio- 
grapher. He was a man of great vigour, both of body 
and mind, and proved a warlike and energetic pripce. 
The barbarous nations that lay upon the outskirts of the 
empire were now bjecoming troublesome and dangerous. 
The Dadans that irthabited the country to the north of 
the Danube, invaded the empire. Tr^an marched 
against them, defeated them, erected a bridge across 
the Danube which consisted of 22 arches, the ruins of 
which remain till the present day, and reduced Dacia 
to the condition of a province of the Roman empire. 

■ Trajan, however, led away by the prejudices that 
existed against the Christians, permitted them, about 
the ninth year of his reign, to be ftiriously persecuted ; 
and many of them were put to death by popular tu- 
mults, and by judicial proceedings. After some time, 
however, being satisfied that they were an unoffending 
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people, he put a stop to the penecution. In his reign* 
the Jews made a fanatical insurrection against the go«* 
vemment of Rome, in all pkrts of the empire, expeeting 
that some signal. deliverance would be sent to them from 
God. They took advantage of the ^ence of Trajan, 
in an expedition to the east, to massacre all the Greeks 
and Romans whom they could ^et into their power, 
perpetrating the most revolting cruelties. Their crimes, 
however, only ^recoiled upon themselves, and brought 
upon them a terrible retribution from the enraged army 
and populace of the empire. 

In the east, Trajan extended the limits of his empire ; 
but, on returning towards Rome, he was seized in the 
city of Selucia with apoplexy, of which disease he died 
after a reign of 19 years, A.I). 1 17. A splendid cdumn 
was erected to his memory during the reign of his succes*^ 
sor, which st;ill continues to be one of the most inte-^ 
resting ornaments of modem Rome. 



SECOND CENTUBT. 

Adrian, his nephew, was chosen to succeed him«— 
The character of his government was totally different 
from that of Trajan. He was a man of peace, and 
adopted every method to promote and maintain peace. 
He was one of the most remarkable of the Roman em- 
perors for the variety of his endowments : and, although 
his private character was stained with many faults, his 
public acts seem to have been dictated by sound pdicy. 
The barbarians still continuing their irruptions into the 
empire, had adopted the method of watching the ab- 
sence of the Roman armies to make their incursionsy- 
and retiring before them when they came to drive them' 
back. Adrian, finding that according to this mode of 
warfare, the bridge which Trajan built was at least as 
convenient for his enemies as for himself, destroyed it« 
His mode of obtaining peace in the eastern part of the 
empire, was an act of more questionable policy. He* 
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purchase<{ the bttrbarians off by large stuns of mohey ; > 
which could only encoiirag^ thekn to meditate new 
invasions. 

He gave orde^ for die rebuilding ^ Jerusalem, 
which work was performed with great expedition, by 
the assistance of the Jews ; but <that infatuated people 
being enraged by the privileges which were granted 
to the Pagan worshippers in their renovated city, fell 
upon the Romans and Christians that were dispersed 
through Judea, and mercilessly put them to the sword. 
Adrian sent a powerful army agidnst them, which 
subdued them, but not till after two yeacrs of war- 
fare^ during which 1000 towns w^re demolished, and 
nearly 600,000 men killed in battle. Adrian banished 
all Jews from Judea, and forbade them, on pain of 
death, to com^ within view of it. 

Adrian spent a considerable part of his time in tra^ 
veiling through the empire. Among other places, he 
visited Britain; and, for the better security of the 
southern parts of this province, he built a wall of earth 
and stone across the island, between the rivef Eden, in 
Cumberland, and the Tyne, in Northumberland, some 
portions of which can still be traced. Afler 1 3 years, 
spent in striving to regulate the empire, and reform 
abuses in it, he returned to Rome, with the intention of 
ending his days there : and while there, he introduced 
inany wise regulations into the city, particularly the 
restraining of masters from putting to death their slaves 
without trial, and preventing slaves from being tortured 
to discover ^e murder of their masters. 

As he advanced in age, he became subject to great 
.bodily pain, so that he ardently desired to die^ and 
requested those arbiind him to dispatch him; none 
however could be found to engage ih so dangerous a 
service, and he was permitted to die naturally, afler a, 
reigii of nearly 22 years, A.D. 138. He was succeeded by 

AfUoninWi who, partly from his attachment to the idol- 
woi^hip of the empure, and partly from his tenderness 
to Adrian while he was during, has obtained the naine 
of Pitts. His character stands high for justice and mo- 
deration^ and generally for primitive strictness of motak. 
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No regular account of the transactions of his reign 
has come down to us ; but his general policy was 
rather to preserve the boimds of the empire, than to 
extend them. He was wont to say, afler Scipio, that 
he would rather save one citizen, than kill a thousand 
enemies. He died of fever at the age of 75, having 
reigned 23 years. On his death-bed he confirmed an 
adoption of Marcus Aurelius, which he had previously 
made, and nominated him as his successor. , 

Marcus Aureliw, who also took the name of Anto^ 
nmuSy accordingly succeeded to the empire ; but 
associated with him Lucius Verus. Marcus Aurelius 
is frequently called Antoninus PhUosophusy and is thus 
distinguished from his predecessor, Antoninus Ptus. 
He is justly regarded as one of the best of the Roman 
emperors. Verus was almost a contrast to him in all 
the fe$itures of his character, being dissolute and igno- 
rant ; yet they seem to have conducted the affairs of 
the empire in uninterrupted amity. 

When Antoninus came to the throne, he was urged 
by the pagan priests and others to persecute the 
Christians ; but he received that proposal with indig- 
nation ; and, on the contrary, interposed his authority 
for their protection. During his reign the empire was 
visited with several heavy calamities. An inundation 
of the Tiber destroyed a vast multitude of cattle, and 
caused a famine in Rome. This famine was followed 
by an invasion of the Parthians, and about the same 
time the Celti made an irruption into Gaul and Rheetia. 
Verus went against the Parthians, defeated them and 
drove them out of Mesopotamia. About the same 
time a pestilence ran over the empire, making dreadful 
havoc of the inhabitants. . The Marcomanni^ 
another German tribe, began to take up arms against 
the Romans. The two emperors marched to meet 
them, but Verus died by the way. In the conflict that 
ensued, the Romans were defeated with great slaughtier. 
The emperor made vigorous preparations for renewing 
the war ; but h^ army being blocked up by the Quadi, 
a German tribe, an incident happened which has given 
^ to many contradictory statements. The Roman 
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army were in danger of perishing wijh thirst, and the 
enemy assailed them in that condition, when suddenly 
a copious rain fell, which refreshed the Romans, while, 
at the same time, a storm of thunder and hail beat in 
tlie faces of the assailants, and enabled the Romans to 
Dv^come them. The pagan writers ascribe this inter- 
position to magicians : the Christians ascribe it to the 
|»uyers of a body of Christians who were in the army, 
chiefly in the 12th legion, from which that legion ob- 
tained the name of the thundering legion. Soon afler 
this AvidiiB Cassius revolted, but was killed by a cen- 
turion. In A. D. 179$ the Marcomanni again invaded 
the empire. Antoninus went against them and obtained 
a victory over them ; but died before he had completed 
the war, A.D. 180. During his reign, the Roman 
rampart which ran between the Forth and the Clyde in 
Scotland, known vulgarly by the name of Graham's 
Dyke, was built. Antoninus was succeeded by 

Commodus^ his son, a weak and dissolute prince, who 
has made himself remarkable only for his licentiousness, 
cruelty and injustice. After a reign of 13 years, he 
was assassinated by a con^iracy of the members of his 
household. He was succeeded by 

Pertincta:, A.D. 192, who had previously been nomi- 
nated to the empire. He .was of low birth, and had 
risen to eminence by his military virtue^ and talents. 
He reigned but three months j after which, he was mur- 
dered by the soldiery. The praetorian Soldiers then 
set up the empire for sale ; and it was purchased by a 
weak but rich man, named 

Didius Julianus. Didius had amassed his money by 
avarice; and, continuing to manifest an avaricious 
disposition, he soon became unpopular with the 
soldiers ; and Severus, an African by birth, induced 
^ie army, which he commanded, to proclaim him em- 
peror. Severus immediately m^ched towards Rome, 
and Didius was slain. 

Secerns succeeded him, A.D. 194, having oveircome 
two other competitors for the throne. His reign was 
energetix;, but cruel. He went against the Parthians, 
who were then invading the frontiers of the empire,' and 
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overcame them, — compelled the submission of the 
King of Armenia, and destroyed several cities in 
Arabia Felix. He entered Rome in triumph ; a splen- 
did triumphal-arch having been erected to receive himv 
which is still in good preservation. The Roman sub* 
jects in Britain being harassed and in danger of being 
destroyed by the northern inhabitants, he went thither, 
drove back the Caledonians, and built a wiE^l across th^ 
island between the Solway Frith and the German 
Ocean. ,. He did not long survive his successes in 
Britain, but died at York, after an active though cruel 
reign of about 18 years. 



THIBD CENTURY. 

Caracalla and Geta^ the sons of Severus, being 
acknowledged as emperors by the army, A.D, 211, 
began to manifest their hatred of one another eveii 
before their arrival at Rome. Caracalla, at length* 
resolving to govern alone, rushed into Geta's apartment^ 
followed by a troop of ruffians, and murdered Gela in 
his mother's arms. He then became one of the most 
execrable tyrants that ever disgraced the empire* He 
even outdid Nero and Domitian in his barbarities ; till 
Macrinus, the commander of the forces in Mesopotamia^ 
was roused to get rid of him, and employed a person 
to assassinate him, after he had reigned six years. The 
soldiers then fixed upon 

Macrinus as emperor,, not knowing the part which 
he had taken in the assassination of Caracalla. He 
was permitted to reign little more than one year, when» 
having been defeated by some seditious legions of hia 
own army, he was pursued and killed. 

HeUogahaluSi a boy of about 14 years of age, mnti- 
then called to the throne by the army. His whole 
reign was a compound of effeminacy, prodigality and 
cruelty. At length, after four years, the scudiers be- 
came tired of mm, mutinied, pursued him into 1h» 
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pftkce, dragged kiin out^ "murdered him» and threw his 
foody into tne Tiber. Hdiogabalus Was sui^ceeded by 

Akxander^ hid cousin gennan. He was a prince c^ 
great energy, strict juHtice, and great humanity. Al- 
thoi^ but 16 years of age when he was called to the 
empffe» he was one of the most accomplished and able 
of the emperors. In his reign, the Germans began to 
pour, in inunense swarms, into the empire. They passed 
the Rhine and the Danube, and threw Italy itsdf into 
extreme consternation. The emperor resisted them in 
person, and drove them back ; he was, however, cut off 
by a mutiny among his own soldiers, afler a reign of 
13 years. 

Maanminf who had been the chkf pfomoter of the 
sedition against Alexander, watf then chosen emperor. 
He was a man of great stature, strength and 'courage. 
He had, by his extraordinary persoiud qualifications, 
attracted the notice of the empcfror Severus, who intro- 
duced him into his body go^d ; and front that station 
he rose to the throne itself. The leading feature of hit 
character wad brutal ferocity, which his elevation gave 
him ample means of indidging. He, however, carried 
on his miHtary operations with great vigour^ and defeated 
the Germans in several battles. His cruelties provolbed 
several attempts to destroy him, none of which sue* 
ceeded, till tl»e soldiers, having gained over his guards^ 
entered his tent while he was asleep, and slew 
both him and his son, after a reign of three years* 
After him 

Pupiema and BMimw reigned A. D. 238, but dis- 
i^eeing between themselves, they were hotti slain by 
the solmers. After the murder, the soldiers, passing 
alo^g the street^ met 

wnrditmf whom they declared emperor on the spot. 
A. D. 288w He was a youth of 16 years of age, and of 
good dispositions and di>ihties. The army, however, 
soon began to be dissatisfied, and their complaints were 
iirtificially fomented by one Philip an Arabian. Philip 
succeeded in having himself associated in the empir6 
with Gordian; and when he found his authority 
sufficiently strong, he ordered Gordian to b^ slain. 
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Philip then became emperor, and associated his son' 
with him, A.D. 243, a boy of six years of age. Tb© 
army, however, soon revolted in fevor of Decius 
Julianus, his general, when Philip was put to death, sxiA 

Decitt$ became emperor A. D. 248. He was a man 
of talent and moderation, and seemed for a time, to 
retard the £ill of the empire. He was killed, after a- 
reign of two years and a half, by an ambuscade of the 
enemy. He was a furious persecutor of the Christians.^ 

GaUus, who had betrayed the Roman army, had 
sufficient address to get himself proclaimed emperor, 
A. D. 251. He. was the first that agreed to pay an 
annual tribute to the Goths to induce them to cease 
firom disturbing the empire. Gallus wished for relief 
from foreign enemies, that he might give himself up to 
indulgence. Meanwhile, however, he permitted the 
Pagans to wreak their malice on the Christians, who 
were becoming very numerous. A pestilence raged 
throughout the empire with great fury in his reign. 
At length his general iBmilianus revolted from him,- 
and Gallus. and his son were slain in the battle that 
ensued. The senate refused to' acknowledge iEmilianus, 
and an army that was stationed near the Alps chose 

Valerian, their commander, to succeed to the throne 
A. D. 253. He seemed to set about, reforming the 
state with vigour, but the Persians invading Syria, 
Yalerian was taken prisoner, and suffered an impriBon- 
ment of seven years, in which he was treated with every- 
indignity. When Valerian was taken prisoner, . 

GaUienus his son proposed to revenge the insult, 
and was chosen emperor, A. D. 259* But it soon 
appeared that he was more intent on the indulgences 
than the labours of royalty ; and set himself down to a- 
life of ease and luxury. At this time, there were no 
Ijsss than 30 competitors for the throne, who are some- 
times absurdly called the 30 tyrants, in reference to the 
Athenian rulers after the Pelopontiesian war. One of 
these aspirants to the throne had taken possession of • 
Milan. GaUienus was obliged to march against him, but- 
was slain during the expedition, by his own soldiers. 

Fkmius, plamliw was named to succeed him, A. D. 
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263, a man of energy and talent, having done ex- 
cellent service agiunst the Goths ; b\it a&r a great 
victory over these unwearied enemies, he was seized 
with a fever, of which he died, tjpon his death 

Aurelian was acknowledged by all the states of the 
emjMre. He was a man of great courage and personal 
strength, and rapid in his military movements. One of 
the most noted events of his reign was his subduing 
and taking priscmer Zenobia, the queen of Palmyra. 
Longinus, the celebrated author of the treatise on the 
Sublime, was secretary to Zenobia, and he was by 
Aurelian's orders put to death. This emperor's seve- 
rities were at length the cause of his destruction. His 
own secretary having been threatened by him, . formed 
t^ conspiracy against him, which succeeded, and he 
was slain, having reigned five years. After some time, 
the senate chose 

TaciiuSi a man of 75 years of age, to succeed him, 
A. D. 275. He was a man of great merit ; no way 
ambitious of the honors that were offered to him. 
He began with moderation; but after reigning six 
months, he was seized with fever and died. After his 
death his half brother attempted to succeed, but being 
defeated by Probus, he killed himself. 

Pt^ohtis was then declared emperor ; he was bred a 
aolcUer, and was noted for his determined bravery. 
During his reign, every year produced new calamities 
to the empire, by the incursions of enemies. These he 
repelled with great energy, being every where victori- 
ous, till, as he was marching to Greece, he was slain by 
his mutinous soldiers. He was succeeded by 

. Carusy A. D. 282, who associated with him his two 
SQns Carinus and Numerian. Several nations in the 
west having revolted, he sent his son Carinus against 
them> and advanced himself against his eastern 
eipemies. He defeated them, but was struck dead by 
lightning, after ■ having reigaed about 16 months. In. 
the midst of the tumult and the attempts of Numerian 
and Carinus to secure the empire that was occasioned 
by the death -of the emperor, 

Dioclman, one of the ablest generals of his day,, 
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was chosen, A.D. 284. In his time, the northern* 
barbarians having dncovered the want of discipline and* 
energy in the Roman legions, poured down in swarmir 
on the devoted territory. The Scythians, Goths, Sar-* 
matians, Alani, Cursii, and Qnadi, assailed it along 
the whole northern frontier. Dioclesian had chosen 
Maxiniian as his colleague, and afterwards took two 
other cofleagues, Constantius ChlorusandGalerius, with 
the title of Caesars. These emperors gained many 
victories over the barbarians, but without the slightest 
effect ih putting a stop to their incursions. 

Dioclesian has rendered himself notorious by tiie 
most Prions and persevering persecution of the Chris- 
tians, which they were called to endure; but, in his 
effort to crush them, he was as much disappointed, as 
in his attempts to subdue and restrain the barbarians. 
At length, being threatened with a civil war, Dioclesianr 
and Maximian res^edthe empire, and on'the same dfeiy, 
both retired into private stations. Dioclesian lived in 
his palace near Salona, amusing himself in the culti^ 
vation of his garden till he died, either by poison or 
insanity. After the* relsignation of Dioclesian and' 
Maximian, 

, Comtantitu Chhnu and Oaleriusy the two Csesars, 
were universally acknowledged as their successors. 
Galerius immediately began to take mealsures for ulti- 
mately centring the sole government in himself; 
but his arrangements were rendered abortive by the 
elevation of Constantine, the son of Constantius 
Chlorus. Constantius dijed at York, A. D. 306, Having 
appointed his son Constantine as his successor. Gralerius 
died soon afterwards, and his government was distriboted 
between Licinius and Maximian. There were now, 
therefore, four emperors,- Maxentius and Maximian, 
who had entered into a secret treaty with one another, 
Constantine and Licinius, who were naturally led to 
associate for mutual defence against their rivals. 

Maxentius was in possession of Rome, and a stedfatt 
supporter of Paganism. Constantine marched against 
him, and during his march he made a public profession ^ 
-^f Christianity. Most of his army, it' is said, were 

/ 
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Qiristiaas; land fais piofe8n<m of Chriitaiiity, not 
nierely attached them the more to him, but procured 
£er him many adherents m all parts of the empke. 
Mtfxentius was defeated, and ditmned in his ffi^t, 
while attempting to cross the Tiber. Maximian, who 
governed m th^ east, mardied against LicimuB> but 
was also defeated, and soon afterwards di^. 



SECOND BRA. 

Constantine. 

At this era, the Boman empire still retained its 
ascendancy; but its armies had lost much of their 
energy. They had been pampered and ruined by 
success, and had talcen into their own hands the 
appointment of the emperors. Constantine having' 
bmlt Constantinople, constituted it the capital of 
the eastern portion of the empire, and thus rent the 
empire into two parts. He also became professedly 
a Christian ; and his accession drew multitudes into 
the church, many of whom, in all ptobability, knew 
little, of Christianity, beyond the name. 



FOURTH CESfTUBY. 

Constantine and Lkinius thus remained undisturbed 
possessors of the Roman world. It was not, however, 
likely that both would be satisfied with only a share of 
sovereignty, and accordingly, a contest soon arose, 
which terminated in favour of Constantine. 

Constantine thus having become sole monarch, 
adopted measures for establishing Christianity as the 
r^tgion of the empire, which was effected, as it would 
appear, without much difficulty. The battle had already 
been fought in the diffusion of the truth $ so that a 
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lurge portion of his subjects were already proi^sdng 
Christians. 

. Another important change introduced by this emperor 
was his building Constantinople, and constituting that 
city the capital of the empire, and removing thither 
with his whole court. Thb measure ultimately caused 
a division of the empire into the western and eastern ; 
the capital of the one being Rome, and that of the 
other Constantinople. This result was hastened by his 
dividing his empire among his three sons. Constantine 
died, A. D. 337, and was succeeded by his three sons, 

Cofutantine, ConstanHus, and ConHans, The weakness 
produced by this division encouraged the enemies of 
the empire, who had been restrained by the power and 
vigour of Constantine, to take up arms. The most 
remarkable and dangerous of these enemies was Sapor, 
king of Persia. He was vigorously opposed by Con*. 
stantius, but with various success, till both parties being 
wearied with the struggle, and new enemies to each 
appearing, they concluded a peace. 

In the mean while, Constantine attempted to dis- 
possess his brother Constans of his dominions, but 
perished in the attempt. Constans governed so 
tyranically, that he provoked an insurrection, headed 
by Magnentius, who commanded the veteran troops of 
the west. Constans was unprepared for this insurrection, 
and fled, but was overtaken and put to death. Mag- 
nentius had now to contend with Constantius, the other 
brother. A decisive battle was fought near the town 
of Mursa, on the river Drave, and the army of Mag- 
nentius defeated, and almost extirpated. This battle 
was decisive, not only of the fate of Magnentius, who 
afterwards put himself to death, . but of the empire 
itself. So many well disciplined veterans, as were lost 
on that fatal day, could never be replaced; and never 
again did an emperor command an army such as that 
which fell on the plains of Mursa. 

Constantius thus became monarch of the whole 
Roman empire. But the emergencies of the state 
compelled him to nominate an associate. Gallus and 
Julian his cousins, nephews of Condtantine the Great, 
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bad been kept in confinement from their childhood.^ 
Gallus was now called forth to be associated with Con- 
«tanttus ; but conducting hknself indiscreetly, he 
alarmed the jealousy of Constantius, and. was put to 
death. His brother Julian was then chosen, who oon« 
ducted the affairs of the western empire with much 
ability. Constantius became jealous of him also, and 
demanded some of his troops, under pretence that 
rdjxforcements were required in the east. The troops 
reused to march, and Julian, after some delay, sanc- 
tioned their disobedience. A civil war was averted by 
the death of Constantius, when 

Julian bec^une emperor A. D. 361. He had been 
educated in Christianity, but had a strong bias towards 
the Pagan religion and philosophy. While he was a 
subject, he continued to profess Christianity, or at 
least not openly to deny it ; but when he attained to 
supreme power, he openly embraced Paganism. From 
■this circumstance he has acquired the name of the 
apostate. He did not, however, persecute the Christians. 
He had observed that persecution only increased their 
numbers. He therefore attacked them by more subtle 
means, — by fomenting quarrels among them, by 
discountenancing them, by encouraging and &vouring 
Pagans, and by reviving the Pagan worship, which 
had fallen into disuse, in all its splendour; also by 
arguing against Christianity in his writings and conver- 
sations. For the purpose of providing such an 
argument, he attempted to rebuild the temple at 
Jerusalem ; but could not succeed. The most re- 
spectable writers of his age attribute the defeat ok 
thils attempt to a miraculous interposition, which inter- 
rupted the workmen, so that they did not dare to 
proceed with the work. But whether the interposition 
was miraculous or not, it is agreed on all hands, that 
the attempt was made by Julian, a monarch of the 
Roman empire, and that it failed. 

The Persians were at this time carrying on w«: 
ilgainst the Romans with vigour, and Julian marched 
to oppose them. On his way, he revived the Pagan 
worship wherever he went, consulted the ancient 
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mcles respeedng the event (3^ his enterprise, and wab 
uniformly assured of success. Full of hope and cbn- 
fidence, inspired hy these assurances, he marched 
towards Persia, crossed the Euphrates and Tigris, 
and penetrated some way into the enemy's territory. 
But the Persians had laid waste the country on hh 
line of marchj and he was at length compelled to re- 
treat. The Persian horse now. harassed him con- 
timially. It was in vain that the Romans were victo- 
rkms ip every encounter, thfe enemy only retired to 
renew the assault, till, at length, Julian, in his eager- 
ness to repulse one of these attacks, was mortklly 
wounded, and died the same evening, having reigned 
didy twenty months. The army, reduced to great 
straits, chose 

Jovtarij an ahle commaiider, to succeed him, A. D. 
363. When J6vian was thus raised to the throne, he and 
his army were in imminent danger of perishing by 
falnine. Unexpectedly the Persians sent proposals of 
peace, upon the condition that the Romans should 
restore five provinces ^hich had been taken frorti 
them in the reign of Dioclesian. To these con- 
ditions Jovian agreed, and this was the first permanent 
dismemberment of the empire. Jovian did not live to 
return to Rome, or even to Constantinople ; but was 
found dead in his bed on his way thither. At Antioch, 
however, he had revoked all the laws that Julian had 
made against Christianity. 

Vtkhntinian was chosen emperor, and then named 
his brother Valens as his colleague. The empire being 
assitiled on all sides by the barbarians, the two em- 
perors divided the empire between them, Valentinian 
r(feceiving, as his share, the western, and Valens the 
eastern part of it. The Goths, in the reign of Valens, 
advanced up to the very suburbs of Constantinople, 
defeated and killed the emperor, and then laid siege to 
Adrianople, but were repulsed with great slau^ter. 
After their repulse, great numbers of them were 
cut to i^ecei^ by the Saracens, #ho had come to the 
aid of the Romans. Valentinian continued to make 
'~<^ad against the barbarians who invaded his part of 
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the eomire, till A. D. 975, whea he died in the IStth 
year of his reign. At his death he vas succeeded in 
tibewestby 

Oraiiash and the western empire being at this time 
without any emperor,^ he obtained the sovereignty of 
that also. He was immediately engaged in oonfiict 
with the barbarians, who threatened ^e empire Widi 
destruction. Finding himself pressed on all sides, he 
chose TheodpHtu as his partna*, and committed the 
east to his care. Theodosius was an able general; and 
of generous dispositions* He was a decided &vouier. 
of Christianity, and did much towards the aboHtion of 
idolatry, destroying the idols and temples of the 
heathens. > While Theodosius was employed in com- 
bating the barbarians in the east, Gratian wasattacked 
by a usurper in the west named Maximus. Gratian 
had previously given his brother Valentinian (known as 
Yalentinian II.) a portion of his dominions. Maxknus 
succeeded in putting Gratian to death, and then at* 
tacked Valentinian. Valentinian fled to Theodosius, 
who espoused his quarrel, attacked and defeated-Max* 
imus, took him prisoner, and put him to death. 
Valentinian II. was aifterwards murdered by a general>^ 
of his army, and Eugenius raised to the tlmme. Theo^ 
dosius attacked and defeated him, and he was afterwards 
beheaded by his own soldiers. Theodosius, who is 
sometimes called the Great, divided his empire between 
his two sons, Honorius and Arcadius, allotting the 
west to Honorius, a^d the east to Arcadius. He died 
soon afterwards of dr(^sy. 

HonarifM and Arcadius. succeeded him, A^ D. 395. 
Honorius was a -weak prince, utterly incapable of con- 
tending with the hordes of furious barbarians that were 
pou^ng in on the empire., He^ad, however, an able 
general named Stilicho. The celebrated Alaric was at 
this time king of the Goths. He ravagied Greece and 
invaded Italy, where he was defeated by Stilicho, who 
y^as hailed as the deliverer of Italy. Honorius retired 
tp the inaccessible fsistnesses of Ravenna, to, be secure 
f^om the assaults of the barbarians, and the efforts of 
liis general were confined to the defence of Italy; it 
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being utterly impossible to protect the more dittantpm-'-^ 
vinces. A most formidable invasion now threatened Rone 



by Rodogaisus or Rodogast, at the head of an it 
host of Germans of different tribes. They laid siege to 
Florence, which was reduced to the last extremity^ 
when Stilicho appeared for its deliverance. He intro- 
duced supplies into the city, surrounded the besieging 
army with a trench and rampart, and reduced it by 
fiunine to a fragment of what it originally was. The 
wretched remnant of it was forced to surrender at dis- 
cretion, and sold for slaves. Stihcho was thus hailed a 
second time as the deliverer of Italy. 

Honorius, however, was exposed to a worse enemy 
than the barbarians, namely, his own jealousy and 
weakness. Stilicho, after all his services^ was accused 
of corrupt motives, and put to death. This opened 
Italy to the Goths, and Alaric, a Gothieking professing 
Christianity, descended upon Rome itself. He was at 
first induced to spare the city by a large ransom, but 
afterwards he assailed it, took and plundered it, mas- 
sacring many of the inhabitants. 

In the eastern empire, nothing worthy of being 
noticed in this brief narrative/ is recorded, from the 
reign of Constantine, till the end of this century. 



FIFTH CENTURY. 

Alaric had taken and plundered Rome, A. D. 410, 
and Honorius died, A. D. 423. It is not necessary to 
give the names of the different nominal emperors of 
the west, who assumed that title, during the early part 
of this century. None of them ever possessed the real 
government of the empire, almost every province of it 
being now in full possession of the barbarian tribes 
that had invaded it. At length, when a youth, called 
in derision, Angus tuliis, who had been raised to the 
nominal rank of emperor by his father Orestes, a 
g'Cneral of the Roman a^my, was in possession of the" 
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title of emperor, Italy was invaded by Odoacer, a Gkithl 
0doacer defeated, took, and slew Orestes, went to 
iiaveima and took Augustulus ; but spared his life iri 
consideration of his youth, and appointed him a liberal 
inaintenance. He then went to Rome, which readily 
submitted to him, and he immediately caused himself 
to be proclaimed king of Italy. Thus the very name 
of the empire of the west was obliterated. Britain 
had long been abandoned by the Romans. Spain was 
held by the Goths and Suevans. Afirica by the Van- 
dals. The Burgundians, Goths, Franks, and Alans, 
had erected several governments in Gaul, and at length 
Italy itself, as we have just seen, was enslaved by a 
barbarian, whose family, country and nation can 
scarcely be traced. 

In the . east the empire was attacked by the most 
formidable enemy it had yet encountered. Attila, king 
of the Iluns, a Tartar race who had come from the 
great wall of China, spreading blood and desolation over 
tiieir track. Attila called himself the scourge of God, 
and boasted that grass never grew where his horse had 
trodden. He afterwards advanced westwards to Gaul. 
His empire is supposed to have been the most extensive 
ever acquired in one reign ; his authority being acknow- 
ledged over the north of Asia and Europe, from the 
shores of the Pacific nearly to the shores of the Atlantic. 
It was, however, greater in territorial extent than iri 
population and importance. Aoetius, the Roman 
prefect of Gaul, who had induced the kings of the 
Goths and Franks to make common cause with the 
empire against Attila, met him near Chat6ns-sur-Marnc, 
and defeated him with the loss of 200,000 men. But 
Attila though defeated was not subdued ; he sent a 
threatening message to the emperor, and roceived in 
reply a defiance. He then resolved to raise all his 
forces and invade Italy, and actually penetrated as far 
as Milan, whith he took. Such was the terror that his 
approach occasioned, that many of the inhabitants took 
refuge among the canals and 'marshes that were at the 
extremity of the Adriatic Gulf, and there gave origin 
to the city of Venice. Attila was dissuaded by the 

Digitized by VjOOQIC 



192 

Pbpe ftom advancing upon Rome* Aoettus oompeUed 
him to pass' into 6aiil» and there Thorismond, kmg of 
the GotfaBy gave him as signal a defeat as he had 
formerly received from Acetius. 

In 476 a great conflagration took place in Con* 
stantinople in which 120,000 books were consumed. 
Towards the end of this century,, the Ostro Goihs, 
or Eastern Goths, erected a kingdom within the 
limits of the eastern ^npire, as the Visi Goths, or 
Western Goths, had done in the West. 



SIXTH GENTUBT. 

The i)re8tem empire is now at an end. In the eastern 
empire the chief object worthy of attention during this 
century is the reign of Justinian. He came to the 
throne, A. D. 527. The first enemy that n he had to 
encounter, was the Persian monarch. This monarch, 
although successful in one battle, was routed afterwards 
by the celebrated Belisarius. The war, however, was con- 
tinued, with various success for many years. During 
this w^, one of the greatest civil tumults, recorded in 
history, took place at Constantinople. It began with 
different factions in the Circus, but ended in open 
rebellion. One party went so far as to proclaim a new 
emperor, and seemed to carry every thing before them 
till Belisarius, who had been recalled from the Persian 
war, came upon the rebels when they were assembled 
in the Circus, attacked and slew 30,000 of them, and 
effectually quelled the rebellion, 

Justinian now turned his arms against the Vandals 
in Africa, and the Goths in Italy, both of which pro- 
vinces his able generals Belisarius and Narses recovered 
out of the hands of these barbarians. In A. D. 55'8, Jus- 
tinian purchased peace with the Persians by paying a large 
sum of money. The same year a body of Huns 
having passed Uie Danube, marched towards Constan- 
^^ople, and came within 18 miles of the city. The 
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tdfiom with comparatively a ban^cUiil df ^nen, an,4 pui 
them to Bight* This was his l»fi% exploit. On him 
return to Constantinople, he w^ ^^sgraced, strapped of 
bis employments, and confined to hi^ house, on pre*, 
tence of being party to ^ conspiracy against the 
empeiion 

JustiQlan thus, by the ti^ent and briery oi ifis 
geoarals, seemed to reyiye the aacient grandeur of. 
die Roman empire. jBi^t he is scarcely l^ss celebrated 
fo the different digests of the laws which were exe- 
cuted under his auspices, and which h^ye been of tbe 
moi^t essential use in iirr9<ng^g the jurisprudence of 
the different kingdoms of Europe. He £dso founded 
the Cburoh of Saint Sopb^ at Coostantinpple, which 
bas:been converted by the Turk^ into a MaJ;)oinetan 
lawqiie, and is stiU r^gs^^ded 9» a master-piece isff 
arobitccture. Justini^ died^ A^D. 606, in the 83d 
y«ar sf his age, and the 39th pf hi? reign. 



THIRD EI^A. 
Mahofnet 



\At this era the SVestem (^vision of tibe empire was 
no more. Banbariaij tribes, from the north and east, 
hs^ burst in upon it, and were in possesion of much of 
its terrftoiry : and Rome itself was governed by a lieu- 
tenant, sent by rfie emperor of Constantinople. In 
A.D. 600, Mahomet wfis preparing to propagate that 
celebrated imposture^ which has obtained possession of 
90 large ^ portion pf the human race. 



SEyENTH CBWrUBY. 



This century is remarkable for the rise of the Maho-* 
metan imposture, which produced important results in 

X 
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th^ history of the world, during this and the succeeding 
period. Mahomet was born towards the close of the 
previous century; but did not commence his system of 
imposition till about A.D. 620. In A.D. 623, his efforts 
to disseminate his doctrine began to attract the attention 
of the magistrates of Mecca^ and they conceived that he 
should be punished with death, as a disturber of the 
public peace. Mahomet fled to Medina, and from that 
circumstance his followers have adopted this year as the 
era from which they date all events, which is known by 
*the name of the Hegira, or flight. Mahomet first estab- 
lished his doctrine in Arabia. His countrymen were 
previously Pagans, but had received sufficient knowl^ge 
of Christianity to render manifest to them the absurdities 
of Paganism. Mahomet artfully made such modifications 
on the Jewish and Christian doctrines and forms of 
worship, as to accommodate them to the habits and 
propensities of the Arabs, and also to establish his own. 
personal sanctity and authority. After persuading some 
of his countrymen, and, through them, compelling 
others, to receive him as the prophet of God, he entered 
upon a regular system of conquest, which was followed 
up by his successors u^der the name of Caliphs. They 
overran Syria, Persia, Egypt, and Asia Minor, and ra- 
vaged the Greek empire ; besieged Constantinople, but 
did not succeed in taking it. They spread themselves 
along the whole southern shore of the Mediterranean, 
crossed over to Spain, and entered Gaul, but were de- 
feated and driven back by Charles Martel. They, 
however, established a splendid kingdom in the south 
of Spain, and maintained their ground there till near the 
time of the Reformation, when they were finally driven 
out by Ferdinand and Isabella, in the fifteenth century. 
After the Christian era, towards the beginning of the 
seventh century, the Saxon heptarchy was established 
in England, and the various barbarian tribes that had 
settled themselves in the Roman empire began to assume 
the fprm of regular states and kingdoms. 
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EIGHTH CENTURY. 



Towarfls the beginning of this century, Pepin, mayor 
of the palace of the French kings, became possessed of 
the royal authority, and dying, was succeeded by his 
son, Charles Martel. 

This century is remarkable chiefly for the effectual 
check that the Saracens received from Charles Martel 
in Trance, which has already been mentioned by anti- 
cipation! In the great battle which was fought between 
Tours and Poitiers, historians state that 875,000 men 
were slain, among whom was the Saracen general. 

Pepin, son of Charles Martel, assumed, after his death, 
not only the authority, but the title and prerogatives of- 
sovereignty. Pepin was succeeded by his son Charles, 
usually called Charlemagne, or Charles the Great, who 
makes the most conspicuous figure in the history of 
Europe towards the end of this, and the beginning of 
the following century. His dominions extended over 
France, Germany, and the northern parts of Italy ; and 
he was invested by the Pope with imperial dignity, and 
crowned as the founder of a new empire of ^he west. 
But his chief honor consisted in the encouragement 
which he gave to literature and learned men throughout 
his dominions. He founded the university of Paris, 
and various other seminaries ; and his attention to^ go- 
vernment, and the general improvement of his subjects, 
would have done honour to any monarch in the most 
enlightened ages of the world. 



NINTH CENTURY. 

Charlemagne dying, A.D. 814, was succeeded by his 
son Louis, sumamed Le Debonnaire. 

Thife century is noted in English history by the inva- 
sions of the Danes, and the reign of Alfred, who, whe- 
ther he be considered in his public or private character, 
deserves to be ranked among the greatest and best of 
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monarchs. The early part of his reign was most cala- 
mitous, in consequenceof the incessant invasions and 
ravages of the Danes. He himself «was reduced 
^to the -necessity of wandering sijout in disguise. He, 
hcwaver, succeeded in defeating them repeatedly, .and 
'Checking for a time their .incursions. Like.Chartemagn^ 
he gave every encouragement to learning that his means 
endued him. He founded the university of Ox&rd, 
and -composed more books than most men have doi^e 
whose whole time has been devoted to stuffy. In A. D. 
890 he promulgated a code of laws, which are justly 
4»i]«ider^ as the .foundation of the common law of 
England. He died^ ^e age of .51, A. D. .900- 



TBflTH CENTUBT. 

This century is chiefly remarkable for the almost 
total extinction of literature and civilization throughout 
Europe. The light of antiquity had perished amidst 
the violent agitations that followed the breaking up off 
the Roman empire, and the .light df modem science 
^uad literature had not yet been kindled. The wodd 
presents over its whole sur&ce one field of contention 
and bloodshed, with scarcely any object sufficiently pnv- 
jnunent to deserve attention, or J» exdte interest. It 
is the very midnight of the dark ages. 



ELEVENTH CENTU&Y. 

This century is .nearly as barren of important events 
as the preceding. It is, however, interesting in the 
history df En^and and Soothind. During the early^part 
of this century, the Danes, still continumg their inva- 
sions, at lengtib succeeded in placing their, king, Canute, 
OB the throne Of England; and the Norwegian Img 
bavmg, in .the absence of Canute^ attacked jDenmack, 
naaiite.rfiti«nedtohis native country,, invade Nftrwa^* 
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ctniiquered and deposed the king, placed himself on the 
dirone, and thus became the sole monarch of the three 
)angdoms9 Denmark, England,, and Norway. Canute, 
on his deatJi, was succeeded in the throne of England 
6y two of his sons, the one following the other ; after 
whom the Saxon line resumed the sovereignty. 
. But another enenty, destined to supersede both of 
these dynasties, was now advancing to power, namely, 
the Normans,, who had settled themselves on the west 
coast of Fraftce. Towards the middle of the century, 
"William, Duke of Normandy, invaded England, defeat-* 
ed Harold, King of England, at Hastings, ascended iJie 
English throne, and originated a dynasty of Norman 
kings, that for many ages reigned in England. 

In the west, the Turks were rising into power. They 
were of Tartar descent, and having been called in by 
the King of Persia to assist him in his wars, tJiey soon, 
under Tangrolipix, their leader, made themselves masters 
6£ Persia. Although they were Mahometans j they scru- 
pled not to attack the caTiphate, and overthrew it. They 
also invaded the Greek empire, ravaged its territories, 
but did not, till a period considerably later, make them- 
selves masters, of Constantinople* 



^OXmm ERA. 

The Crusades. 

At this era, tiie empire of the Saracens, or the 
jCaliphate, which had arisen out of the imposture of 
• Mdipmet, had been broken up into many independent 
lingdoms, all professing the Mahometan religion. A 
Aew power, namely, the Turkish, had also sprung up 
hy'tfie bosom of the Caliphate ; and was now in posses- 
«oft of Asia Minor, Syria, and seme provinces ^ the 
e«8tt^ard. The Turks also were Mahometans. Pales- 
fine and Jerasafem were thus in possession o£ the 
«!eniics.of Christitamty. 
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TWELFTH CENTUBY. 



Ever since the rise and rapid extension of Mahometan- 
' ism, Jerusalem and Palestine> localities that were endeared 
to Christians by so many interesting associations, were in . 
the hands of enemies of Christianity. Towards the end of 
the previous century, the western church had been aroused 
by die preaching of Peter the Hermit, to the disgrace of 
permitting infidels to retain possession of the holy city 
and holy sepulchre, and all me other sacred localities^ 
And already an army, called a crusade, from its march- 
ing under the banner of the cross, had advanced into 
Syria. The first of the armies that went upon this «x- 
peditiQp, being without arrangement, or generals pos- 
sessed of military skill, and necessarily plundering the 
country on their route, were massacred, or perished, 
with lie exception of about 20,000 men, before they 
peached Constantinople ; and these, crossing into Asia, 
were met by the Turkish army, and totally defeated. 
That army was followed by one better organised, under 
the command of Godfrey of Bouillon, who defeated the 
Turks in several battles, and at length succeeded in 
taking Jerusalem, which the crusaders held for nearly a 
century. Godfrey was elected king of Jerusalem A. D. 
1 098. These crusades were repeated from time to time 
for about 150 years, till seven armies had found their 
graves in the plains and mountains, of the east. But 
although these expeditions proved abortive in regard to 
the immediate object of them, namely, the rescuing of 
Jerusalem from the power of the infidels, they produced 
a beneficial effect on the state of Europe. They carried 
off many of the more turbulent spirits, and lefl a breath- 
ing time to the various kingdoms of the west ; during 
which many towns rose to eminence and power, and the 
supreme civil authorities were strengthened. They 
also introduced into Europe a taste for elegance and 
refinement. Many of the crusaders returning from the 
east, where some remains of the civilization and polish 
of the Greeks, and of the Roman empire, still lingered, 
brought along with them a relish for more p^ished 
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manners than those to which they had been accustomed 
at home. Hence it is, that almost immediately after 
the crusades, ancient literature and the fine arts began 
to be cultivated sedulously in Europe. 

The connexion also of warlike operations with Chris- 
tianity, however incongruous the admixture may appear, 
had the effect of infusing more of humanity and upright 
generous principle into the operations of war, than the 
ancient Pagan empires and states had any conception 
of. It was probably from this cause that the institution 
of chivalry arose, by which a race of warriors was reared 
who cultivated the highest principles of honor, and 
whose aim and pride it was to relieve the oppressed, 
particularly women, and even children, who might be in 
captivity, or exposed to insult or injury. It is thus that 
we seldom or never hear, in modem times, of such scenes 
of unmingled atrocity, such deadly treachery, such ex- 
tensive and cold-blooded massacres, as we read of in 
every page of ancient histoiry. 

It was towards the end of this century that Henry 11. 
of En^and first invaded Ireland, and obtained the 
homage of the Irish kings. 



THIBTBENTH CENTUET. 

The crusades still continued till the middle of this 
century; the last, which totally faUed, having been 
undertaken by Louis IX. king of France, called Saint 
Louis in A. D. 1 270. This century is chiefly remarkable 
for the conquests of Gengis Khan, a chief of the Mogul, 
or Mongul Tartars, in the east. He overran the empire 
of the Saracens, tookxBagdad, and put an end to that 
empire. Towards the end of this centiu^ the Moguls 
subdued China, and then established a Tartar govern- 
ment^ which has continued till the present day. Othman, 
also, at the head of Turks, founded the Ottoman .em- 
pire. Edward I. of En^mid, about the close of this 
century, attempted to bring the Scottish monarchy 
under his authority. 
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The commencement df this century i^ msitked by th^ 
"Scotch acliievirig theiif indefiehdence at the battle of 
ilahnockburn, which wfts fought A. D. 1314. Towards 
the toiddle oi the century Edward III. of England 
invaded France, and gained several victories, which 
led tb no permanent result. Towards the end of th6 
century, another Tartar leader, Timour Beg, knoWri 
usually by the name Tameriane, overran'^ the middle 
and ivest of Asia, cart-ying desolation aiid destrtictiott 
wherever he went. He laid thie foundation of' the Mogul 
empire in Hinddstaii. Delhi was taken by hifti A* t). 
1398. In this century the dawri of literature becorfie^ 
manifest in Europe. Petrarch, Boccacio, and Ffoissart, 
on the continent; Geofiry Chaucer itt England; 
and Abulfeda, an Arabian geographer and historian, 
flourished. 



FIFTEENTH CENTURY. 

Ih this century commenced that conflict, known in 
history by the riame Of the fteformation, which resulted 
in many of the kingdoms of Europe separating from the 
church of Rome. John Huss in Bohemia, Jerome of 
Prague, and Wickliffe in England, took the lead in dis- 
semmating the doctrines of the Reformation. 

In the history of England, the early part of this century 
is marked by the attempt of Hfenry V. to obtaih posses* 
sion of the crown of France, by availing himself of thb 
distracted state of this country. For a time he seemed 
to succeed in his enterprise; but the English were 
ultimately repulsed and driveh back by the enthusiasm 
of a peasant girl, named Joan of Arc, who believed that 
she wa6 called by heaven to achieve the deliverance of 
her country, and .who infused into the armies of Francie 
a portion of her own ehthusiasiti. She was taken, and 
basely condemned and executed by the English general. 
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But that act of k&becile revenge rattier haatened the 
e!l|nil6ion.of ttefdigluih fimn France tliaa vetavded it. 
In the succeeding reign commenced the wars between 
die housea of Yotk and Lancaater, in wlttch a laige 
■portion of the English nobility were extirpated. 

In the east the Turks, under Mahomet 11. besieged 
OoixsUntinople, and, alter an obstinate siege, succeeded 
in taking it, A. D. 1453, the Greek emperor being 
slain, fighting sword in hand in the breach. This put 
an end to the eastern empire. ^ 

The latter part of the century will ever be celebrated 
over the whole world by the <^covery of America by 
Oiristopher Columbus, A. D. 1492. 



FIFTH ERA. 

Charlm V. 



This era finds the Greek or Byaantine empire extinct, 
and the Turls in possession of Ccmstafitinople and of 
Greece, to the shores of the AdHatic, with the most 
coosidin-abie islands^ Furlher to the eaatward, a great 
emp^ had been established by the Mogul Tafrtam; 
which had, particularly imder two chiefe, Zengis Khan 
and Timour Beg, or Tunerlane, embraced a larger 
extent of territory, than any of the great empires of 
antiquity ; but which^ at diis. era, was broken up into a 
number of independent sovereignties. . China was under 
the dominion of a Tartar dynasty. 

The kingdoms of £urope were assuming thai foiln, 
which, with the exception n^ late moc^fications^ they 
sdD retain. Spain was then one of the most warlike 
countries in Europe. ^ 

Literature had bc^un to advance, with a steady and 
rapid pace, over Europe. The art of printing had' been 
discovered about the year 144;0, and waa now beginning 
to assiune that inilaenee over human affairs, which has 
been so wmideriufiy developed in the pi«sent day. 
Statuary, paipting, sni avcbitecture, ha() reached their 
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highest excellence in Italy, under ' Lieonardo da Vind» 
Michael Angelo, Raphael, Titian, Corregio, and others. 
. But the most remarkable, as well as the most impor- 
tant, feature in this era, was the discovery of America, 
by Columbus; by which discovery a new world, that 
had been hid from the inhabitants of that portion of 
the globe, which we have hitherto been contemplating, 
was unfolded to their wondering gaze, and opened to 
their spirit . of discovery and enterprise-— opened, also, 
alas ! to their cupidity and cruelty. This event took 
place in 1492. 

This age, so fertile in great events, was also the age 
of the Reformation ; in which the Protestant churches 
separated from the church of Rome ; an event which 
still continues to in6uence the political affairs of Europe. 



SIXTBBNT^ CEWTUKT. 

In the beginning of this century the eyes of all £ur6pe 
were turned towards the newly discovered continent of 
America and its islands, till their attention was called 
off by a newobject of a different description, namely, 
the dissemination of the doctrines of the Reformation, 
followed by the struggle for civil liberty that immediately 
ensued. The crowned heads of Europe, regarded the 
introduction of any political or religious doctrines into 
their dominions, without their consent, as a dangerous 
encroachment on their power and prerogative; and, 
aided by many of the clergy and aristocracy of the 
day, attempted to crush every such tendency to inno- 
vation. Hence arose wars, persecutions, proscriptions, 
and massacres, scarcely less revolting than those which 
stain the pages of ancient pagan history. 

Towards the commencement of this century, Charles, 
king of Spain, was elected emperor of Germany, and 
being an able and ambitious prince, he made use of his 
great power to attain to supreme influence in Europe. 
He was steadily resisted by Francis I. of France. A^er 
an active enterprising reign, in the latter part of which 
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he met with many disappiHntments, he at length resigned 
his crown, and retired into private life. 

This centw7 is celebrated in English history, chiefly 
by the reign of Elizabeth, the attempt of Philip of 
Spain to subdue England, and the total destruction of 
his fleet, which he had boastingly called the Invincible 
Armada. 



SEVENTEENTH CENTUEY. 

This century is marked by the struggle for civil liberty 
in England with the kings of the Stuart family. Charles 
L bad imbibed higher ideas of royal prerogative than 
the people were disposed to submit to; and ^er various 
Attempts on his part to establish an independent unde- 
fined right of taxation, which was steadily resisted, the 
contest broke out into a civil war, and the result was, 
that Charles was defeated and beheaded, and a kind of 
republic established, with a protector, who, in fact, pos- 
sessed all the authority of royalty. On the death of 
Cromwell, the protector, the people of England were dis- 
posed to return to their former monarchical government, 
^nd Charles II. the son of the former Charles, was restored 
to his hereditary dominions. On his death, James, his 
brother, succeeded him ; but manifesting a disposition to 
exercise the absolute authority whicH^had been claimed 
by the first Charles, he was forced to abdicate the throne ; 
and William, Prince of Orange, who had married the 
eldest daughter of James and was also his nephew, was 
called to it. This revolution led the way to those 
struggles for liberty which have since taken place in 
Ameri^i and Europe, and which have not yet subsided. 

On the Continent of Europe, this century is celebrated 
for the wars waged by Gustavus Adolphus, the Swedish 
monarch, against the emperor of Germany. Gustavus 
baffled the ablest generals of the empire, gained several 
battles, till, at the battle of Lutzen, A. D. 1632, hie 
. was slain, although his troops gained the victory. This 
century is ^m celebrated for the reign of Louis XIV 
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«f Ftttnce, whieh ibAy be regtf ded M thfe At^tiM 
age of French literature* 

In the east of Eurc^v the Turks wtere ^e^sh^ upon 
the Chriistiftn states. Their armies had advanced to €b^ 
neighborhood of VieAn^ Where they were def^tMiA 
by John Sobieski, kiug of Poland. 

While the southern parts of Europe wefe thus 
occupied, a power was rising in the north, which was 
destined to produce important changes in its social 
state. Russia, which had scarcely been felt or even heard 
of, in European pditics^ till towards the beginning of the 
eighteenth century, now began to eme^^ge from its 
bbscurity. This euipire mity be said to <^we its ^eids- 
tence, under Divine Pmvwiettce, to the extraonlfeiar^ 
eiiierprise <yf Peter, lUore justly ^led ihe Greats thaii 
mittiy of those who have obtained ti^t tide^ and wh6 
ascended the throne of Rudsia A. D* 1682. The 
Measu)nes whith he adopted fbr liaising YaH eowitiy 16 
tfrriinence^ were tiot (inquest ; but the introduetaoh 
ihto his domini(>us of <^iyilikation, and of Ihe Mfs atid 
Menoes. By these nieans he rendered available th^ 
i^s6urces of his vast territory ; and hi* sucoessori^ 
ibllowlng vtp his plans, with the additioil (^ dlfect 
efibHs to enlarge their territory, ^ RiissUn empM 
has assuihied a more comm^ding and ibrAiidable posi" 
tioR) thkn any mgle state now in EAirope* 

Hi AfiAa, the Tartars again overran ChlAa, and conh^ 
m^ced k new Tartar dynasty on the thKme of tluit 
vast empire. 



The CDrnmeucement of this century ^nds England 
ittid several of the stat^ of Europe comMnied to t^ist 
the ambitious projects of Louis Fourle^ntllv An^ tte 
Duke of Marlborough, general of the tifrces of the 
alli^ gained aeverd great vic^lidries o^err the armies of 
FVance, tidikdi ultimately led to the peace of Uttedit. 
The attentida of Europe was siLbo directed to the war 
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«r Ff^eHdc Thirds king of Fhisiiiit ithh ib^ Gennftti 
emperor, fbf the poM^sakm of Silena : and the rise of 
the Ftuimn kingdom to influence. Also for the wars of 
dwrlea Twelfth, king of Sweden against Rtittia, 
ivinch ended in his defeat and death* Towards the 
tniddie of the century, Britain was distltrbed by a 
rebellion iN^ich arose in the highlands of Scotland, the 
olivet of which was to replace the family of Stoart oa 
the throne, but which was fhistrHted by the total' 
i^efeatof the rebel army at CuUoden, A. D. 1746« 

While £uro|)e was thus occupied widi her Own 
intemsi causes of jealousy and dissension, a new power 
wflg rising on the other side of the Atlantic, destkicd 
t^ produce the most important effects on the potttlcBi 
sMhdition of the world. Amidst the agitation and cmi-^ 
t^ations on the subject of religion in Enghmd, during 
the reign of Charles I. and II., many of the EngHsh 
'^fnigrated^ carrying with them high ideas of reh^ous 
and political liberty. To these were added a colmiy a 
Jjttle to the southward, consisthig partly of persons 
oskiTicted of crimes, and sentenced to tram^ortatkm* 
Under favourable circumstances for increasffig, the 
^ooloaists did increase with unexampled rapidity, and 
imon began to feel ^t they were able to svqi^rt 
themselves without aid from the parent country. The 
consequence was, that they became impatient of the right 
claimed by the British legislature to tax them without 
their consent. This was the very claim on aca>unt of 
which their forefathers had resisted Charles, and for 
the establishment of which they had been driven from 
their native country. The British government most 
unwisely pressed their claims til! they drove the settlers 
in America into open revolt. A war ensued, in which 
the Americans were aided by the French, and the 
result was, that they adireved their independence, the 
.northern and sofuthem states uniting together in one 
ifed^til reptfl)liic. 

The Europeatt nations were not inAtteiitive spectators 
of the stro^le between Britain and her cdonies. 
The Frend^ soldiers who had been employed in assisi^ 
iiig the* American revolters, returned to Fraace, 
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strongly imbtied with the principles of dvil liberty^ 
and much predisposed to resist the despotic authority 
of their own monarchs. Accordingly, almost imme- 
diately after the termination of the Anglo- American 
war, a revolution began in France, which did not end^ 
till the reigning famUy of France, like that of England 
in the former century, was driven from the throne. 
France, for a short season, became a republic, and 
commenced a system of encroachment on the neigh- 
bouring states, the results of which belong^ to th^ 
history of the follo?ring century. 

In Asia, the most important, and to Europeans, the 
most interesting object during this century, is the 
gradual rise of the British empire in India. In conse- 
quence of the superiority of the British navy, when 
any war broke out between Britain and any of the 
other powers of Europe, she was immediately able to take 
possession of their foreign agonies or settlements. She 
thus gradually superseded the Danes, the Dutch, the 
Portuguese, and the French, in India and the adjacent 
islands ; and, partly by a train of events over which 
she had no control, and partly by able measures, mili- 
tary and dipbmatical, she gradually extended her 
authority and influence over avast territory in India 
and the Asiatic islands. 



SIXTH ERA. 
French Revolution. 



This era finds Bonaparte, a military adventurer from 
Corsica, wielding the government of France, as the 
head of a triumvirate^ with the title of First Consul ; 
and, in consequence of a series of victories, possessing 
^e chief influence in Europe. Britain, his great op- 
ponent, is mistress of the sea, and possesses a large 
^nnpire in India, the West Indies, and Canada, with 

ly important colonies, and military stations in 
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various parts of the worid. Spain and Portugal are in 
possession of extensive empires in South America. 
Three new important states have risen since the former 
era, namely, the United States of America, fomied of 
British settlers; Holland, which had formerly belonged 
to the crown of Spain ; and Russia, which has arisen, 
from a state of barbarism, to a place among the 
civilized nations of Europe. Prussia, also, from being an 
electorate of the Geraian empire, has become an inde- 
pendent kingdom ; and Austria has acquired extensive 
territories. Oq the other hand, Poland has been par- 
titioned between Russia, Prussia, and Austria, by a 
series of acts of the basest treachery and violence. 
Further to the east, the Turkish empire still exists, but 
weak and obviously sinking to its dissolution. Still 
further to the east, Russia is encroaching on the more 
southern states bf Asia, and is now conterminous with 
China and Persia. In Hindoostan, the Mogul empire 
exists but in name ; its territory being nearly all in the 
hands of .the British, or under British influence. 



NINETEENTH CENTURY. 

The French republicans had, at the close of the 
former century, entered on a career of conquest and 
aggrandizement, and having taught the people to regard 
military exploits as the glory of France, laid open fiieir 
republic to be subverted by any military leader of 
sufficient talent to command the admiration of the 
nation. Such a leader soon appeared in Bonaparte, a 
Corsican, and a subaltern officer in' the French army. 
He entered with all his natural enthusiasm into the 
revolutionary sentiments of the day; and, by his military 
ikill, soon rose to eminence, and so dazzled the people 
by what they were taught to regard as the glory of his 
exploits, that he attained to the chief power in the re- 
public, which he soon overturned, and was crowned 
emperor. 

As he rose by his military talent, he could maintain 
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hU ground only by the sione meanair He carried ^- 
ward the system of French aggrandizement which' the 
repubtic bad commenced^ till the greater part of Europe 
wafly dkectly or indirectly, under his control. Meaikwhile 
* England offered to him a determined r esiatance, and, by 
her command at sea, at once confined him to the cclntU 
nent €i Europe, and obtained possessioti of a krge {mto* 
portion of the commerce of the world. The powers of 
Europe had been repeatedly roused to resist the en- 
croadiments of Bonaparte, but in vain; till he broke the 
power of his own arm, by a mad attempt to conquer 
Rusgia. The Russians ^retired be&re him* He ad- 
vanced as far as Moscow, which the Russians evacuated 
and burned. The winter was ^^iproaching ; he could 
neither maintain himself in Moscow, nor advance further. 
He was at length compelled to retreat, surroubded and 
harassed by the ui^roken armies of Russia, and an inve- 
terately hostile population. Winter assailed him in ail 
its rigour, and the consequence was, that of nearly 
half a million of men, whom he had led into Russia^ 
but a few thousands found their way back to their own 
country. 

The European powers saw this to be a fit opportunity 
for regaining their own authority and influence, and 
assailed Bonapkrte on every side. He continued to offer 
a vigorous and dexterous resistance, till, overpowered 
by numbers, he was subdued, and forced td resign the 
crown. He' was permitted to retire to the island of 
Elba, in the Mediterranean. From that island be very 
soon issued, marched to Paris^ was hailed by the French 
soldiery, and reinstated in the empire. The other 
powers of Europe were again leagued against him, and 
^egan to assemble their armies on the northern frontier 
of France. He marched against them, defeated the 
Prussians, but was ahnost immediately afterwards met 
by the British army at Waterloo, and thare totally 
routed^ A. D. 1815. The result was, that he aeain re* 
signed the crown, surrendered himself to a British sh^ 
of war,, was sent to confinement to Su Helena, where he 
remained till he died, A.D. 1821. The Bourbon» were 
then recalled to the throne of France. 
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iTiitf c^Mury has already alsor Beert distifigufched bf 
the ris^ of several mdepefideDt states in Souui America. 
The colonies of Spain and Portugal, which had long 
he€fft impatient of the rigorons^ control exerdsed over 
tfaetn, finding that the convnlmons Of Europe opened a 
^orahle opportunity of attaining to independence, 
pr6taptly av^led thetasdves of i^, and successfully rc- 
iiftted aU attempts of the parent countries to maintaiii 
authority over them. 

Thefe are three features of this period, which must 
ttot be ovei^lboked. 

The titst is the rapid advancement o^ science, and 
of the useful arts. Mathematics have been car- 
fied to an extent, and have attained to a power and 
facifity of investigation, of which the ancients formed 
ho conception. Astronomy, by the aid of Mathematics 
and of Optics, has opened up the system'^ of the unf- 
vei'se ; subjected the various heavenly bodies to Wdght 
and rtieasurement ; and accounted with mathenoatica! 
precision, not only for all the phenomena known to the 
ancients, but for ten thousand other phenomena, that 
hate been discovered by the more powerful instruments 
which Optics have placed at her disposal. Mental 
l^ienomena, also, and all departments of knowledge, 
that relate to the (firection and cultivation of the 
understanding, have been investigated on the principles 
of flfound philosophy ; and many important practical 
truths have been established. Natural history, in aU its 
branches, has been cultivated with a zeal and success 
altogether unprecedented. New subjects of investiga^ 
tion have been opened and pursued to a surprising 
extent. The sciences of political economy and of che* 
Mifttry may be regarded as the creations of this period ; 
and Geology is only yet attaining to the form and con* 
sistency of a science. Geography, also, has explored 
the fiurfiw^e of our planet in almost every ' direction. 
And along with the increase of kriowledge, have come 
increase of human power, and addition to human com- 
tott attid convenience. Machinery, in every department 
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of labour, has been carried to great perfection. The 
invention of the steam-engine has placed a power, to 
which it would be difficult to assign limits, at the dis- 
posal of men ; and this mighty instrument has been 
applied to manu&ctures, and latterly to water and land 
carriage, with the most gratifying results. The more 
delicate machines, too, such as clocks and watches, 
although not the invention of this last period, have been 
brought to high perfection in it ; and the recent dis- 
covery of gas-Hght has added much to the comfort and 
safety of cities and towns. The power of intellect, that 
is still employed in improvements in every department 
of art, is unexampled in the history of mankind. 

The second feature of this period, to which we have 
alluded, is the great progress that has been made in 
translating the Sacred Scriptures into the various lan- 
guages of the world. The Scriptures had been pre- 
viously translated at different times, into most of the 
languages of Europe, and had existed from a very 
early period in Syriac, Arabic, and Coptic ; but a great 
addition to such translations, chiefly into eastera lan- 
guages and dialects, belongs to the present period. 
Men of different nations have thus been furnished with 
opportunities of becoming acquidnted with each other's 
languages ; and of learning to act on similar principles, 
to a greater extent than has ever before been witnessed. 
And when this fact is connected with the amazing faci- 
lities for communication among the different nations of 
the world that are now in progress, it is impossible to 
form any conception of what may b^ the result. 

The third remarkable feature of this period, is the 
abolition, first of the slave trade, and afterwards of 
slavery in the British colonies. A traffic in human 
beings, from the west coast of Africa, to the American 
continent and islands, early commenced. The cupidity 
of the European settiers in the New World, impelled 
them to seek for labourers to cultivate the land, to work 
the mines, and otherwise to render their new acquisitions 
profitable, before a sufficient population had grown up 
on the soil for these purposes. With this intent, they 

^ their ships to the coast of Africa, to get, as they 
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could, men, women, or children, and convey them across 
the Atlantic, to the European settlements. The prose- 
cution of this nefarious traffic created a mass of human 
misery, partly in Africa, partly during the middle 
passage, and partly in America, such as scarcely had at 
any former period been known : and it is humiliating to 
think, that the agents and abettors of this traffic were 
natives of coimtries professing to have adopted the 
benign principles of Christianity. 

The zeal of a few benevolent individuals was chiefly 
instrumental in opening the eyes of the British public 
to the enormous crimes, to* which they were rendering 
themselves parties, by sanctioning the slave trade, and 
by . the condition of the slaves in the British West 
India islands. The result was, that the nation wa^ 
roused to indignation at the fearflil recitals, and became 
determined to wash its hands of the foul stain. And, 
after a determined struggle against the parties inte*. 
rested, humanity triumphed, and first the slave trade, 
and ailerwards slavery itself was abolished. The 
manner, in which this last act of justice was effected, 
is, perhaps, unique in the history of the world. The 
British nation purchased the freedom of tha slaves from 
their masters, subjects of the empire, and has actually 
agreed to advance to them twenty millions of pounds, 
sterling, to set the wretched captives at liberty. 
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SECTiaN III. 



IRTKOBUCTliONf TO VEGBTABLE: PHYSIOLOGY. 

Titv first- dtstinctkHi to be attended to between mineralsir 
«ad beings^ eddoired with life i% that the lattei are 
formed with orgiEms^ adapted to^ ftilfil the several fwQf 
tkms for which they were destined by nature. The^^ 
organs differ^ not ovAf in fdrm and structure, but more 
or less, in the matetiads of which they are composed: 
cNTganized bein^ are generalW of a smooth sur&cer 
irounded, and irregSular;: whibt minerflk are' roughs 
angular, and, ixi their chrystiJline state, of geometrical 
regularity. 

One of the principal functions these organs have Ui 
pefflbnn,.ia nutrition. Unorganized matter may be en- 
larged or diminished, either by mechanical or diemical 
phanges ; minerals may be augmented by the a4ditian 
of similar particles, or by chemical combination^ with 
substances which are dissimilar ; but they have no 
power to convert them into their own nature. Orga- 
nized bodies, on the contrary, are increased in size, by 
receiving internally, particles of matter, of a nature 
different from their own, which they assimilate to their 
own substance. 

Let us now proceed to enquire, what is the principal 
distinction between the two classes of organized 
beings — the animal and the vegetable creation. 

Animals are provided with a cavity, called a stomach, 
in which they deposit a store of food, whence they are 
continually deriving nourishment. This organ is essen- 
tial to animals, as they are not constantly supplied with 
food : they find it not always beneath their feet ; they 
must wander in search of it ; and were they hot pro- 
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vided ^with such a slw^^bAiwey ia which ,to layit iip« 
they would .b^ fF^^uepjdy ia danger ^f .pei:i8his)g. 

VegetaUes h».ye m> stomach-; ,they do not jr«qiiir« 
^uch A anagazine, wee -they find a riegular ^uiifny ^^ 
sMHffiehmant at the «eKtraiaity of their xoot^. loe '^^kkI 
of plants is ucfi. ^of a .cpmpUcated natui:^ ^ke dat of 
•fuunuds:: b.nit .coosUtBrof ddbe suopl^Bt materiak-^^water, 
»ad.the iSoUd and;^as60»s matter contained within it. 

Xhe-^e^nd diatuEicjion between .the «ni^al and ve^^ 
(tahljerarieation i% Ikhat the Jatt^ are n^ -.endowed with 
sensibility. 

'Socae ingenious ^es^p^ments baye, .hawever, been 
/ree^epitly made, which ^nd to jbitour^the ojipiion that 
^planl^ rinay be endpw^d with 4i sjiecies of sensibility ; 
rand^eiein to render it liot improbable, .that .there may 
:exiat in plants, iSomething corresponding with the 
nervous system in animals. There are certain vege- 
.table pmons, which are 4mown to destroy life in 
,anim«k, not by affecting jthe stomach, but ^pcterely by 
•acting on the nervous sy^ten^. These poisons wer^ 
adink^stered to different plants, either .by watering 
them with, or steeping the roots in, infusions of these 
poispaOQB plants. Xbe univenaal effect was, to nroduce 
a sort of spasmodic acticm in the leaves, which either 
«hniB(](,, or surfed themsekesup; and, afler exhibiting 
various zsymp^&m of »ritabilit^, during a short time 
became flaccid, and: the plant, in the course of a few 
hours, died. 'When we see plants. thus acted, upon bj 
Vegetable-poisons, w^hiah are known to .be incapable of 
destroymg the ammai tfibre, or of iii^urii^g the firam^ 
'but through the medium of the nerves^ we may be led 
^tosi^ppose, that certain organs may exist in plaits, with 
which we are totally unacquainted, and which (bear 
'some analogy to the nervous system in animals. 

It is certain that some plants possess a power of 
irritabilitjy or cpntvactibility. There are 4X)me flowery 
ffudi as those <if the barberry, whose stan^ns will iiend 
^d;fold over the pistiJl, if dLe latter be ; pricked with a 
needle ; and there is one.instanpe of a^plant thjejeaves 
of which move witjiout ^any assigncdble cause : this is 
the hetfywrum gymii^ whidb grows only on the ,ba&ks 
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of the Ganges. It has three leaflets on each footstalk; 
all of which are in constant irregular motion. The 
leaves of the sun-dew, near the root, are covered with 
bristles, bedewed with a sticky juice. If a fly settles 
on the upper surface 6f the leaf, it is at first detained 
by this clammy liquid, and: then the leaf closes, and 
holds it fast, till it dies. Plants in general, turn their 
leaves towards the light ; and, when growing in a room, 
they spread out their branches towards the windows, as 
if they were sensible of the benefits they derive firom 
light and air. 

Plants appear also to be susceptible of contracting 
habits. The mimosa, or sensitive plant, if. conveyed in 
a carriage, closes its leaves, as soon as the carriage is 
jput in motion; but after some time, it becomes 
accustomed to it, the contraction ceases, and the leaves 
expand. 

Plants, which are brought from the southern hemis- 
phere, faithful to the seasons of their native country, 
make vain attempts to bud and blossom, during our 
frosty winter ; and seem to expect their sultry summer 
at Christmas. 

These, and many other phenomena, exhibited by 
plants, do not permit us positively to say, that plants 
are wholly devoid of sensibility ; but the evidence . 
against that opinion is so strong, as to amount almost to 
proof. Had Providence endowed plants with the sen- 
sations of pleasure and of pain, it would, at the same 
time, have afforded the means of seeking the one, and 
.of avoiding the other. Instinct is ^ven to animals for 
that express purpose, and reason to man ; but a plant 
rooted in the earth, is a poor, patient, passive being : 
its habits, its irritability, and its contractibility, all de- 
pending on mere physical causes. 

The properties of plants may be separated into two 
classes: first, those which relate to their structure; 
such as their elasticity, their hygrometic power : these 
properties may continue afler death. Secondly, those 
which relate to their vitality ; such as contractibility : 
which, consequently, can exist only in the living state. 
' The elementary organs of vegetables are of three 
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kinds. First, the cellular system ; consisting of minute 
cells, of an hexagonal form, apparently closed and 
separated by their partitions, somewhat similar to the 
construction of a honeycomb. These cells in plants 
are marked by small spots, which have been conjectured 
to be apertures, through which fluids are transmitted 
from one cell to another ;^ but these marks are so 
minute, as to render it hazardous to venture on deciding 
for what purpose they are designed. 

The vascidar system forms the second* set of elemen- 
tary organs. It consists of tubes, open at both ends : 
they are always situated internally. .The organs of 
plants are so extremely small, that, though aided by 
the most powerful microscope, it is frequently difficult 
to examine the structure of their parts, with a sufficient 
degree of accuracy, to be -able to ascertain their func- 
tions. It has long been a disputed point, whether the 
sap ascends through the vascular or the cellular system 
of organs ; the latest opinion is, that it passes through 
neither ; but that it rises through the interstices which 
separate the different cells. 

The third system ef elementary organs, is the 
tracheae ; so called from their conveying air both to 
and from the plant ; they are composed of very minute 
elastic spiral tubes. Air is so essential an agent, in 
promoting the nourishment and growth of plants, that 
it is scarcely less necessary to their existence, than to 
that of animals. 

The whole of the vegetable kingdom consists of 
masses of these several elementary organs with the 
exception of fungi, mosses, and lichens, whose vessels 
are all of a ceUular form: they have no vascular 
system whatever ; and this affords a strong argilment 
against the passage of the sap through the vascular 
system. 

The layers of wood, which are seen in the stem or 
branch ot a tree cut transversely, consist of different 
zones of fibres, each the product of one year's growth. 

The bark consists of three distinct coats, the cuticle, 
jthe cortex, and the liber or inner bark ; of these, the 
cuticle is that which is external. It covers the leaves 
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tmd fl^wvm, witb tiie «x4;eptioi^ of ;(he pistiles. ^«im1 
«ik|iersy as weU as the 3tem and branclu^« Th? 
cuj^ole of a youag shoot, nfter it has heen for 8om^ 
time e^pqa^ to the atmo$phe;ce, becpiQ^ opaqu^j 
dries, And b^iog distended by thje lateral ^owth of . thj^ 
branches^ splits, and after ^ year or tv:o> falls o% A 
second meiMbrane Is then £armed> by the ^esicci^tioj^ 
of the external part pf the x^ellular integument ; but it 
differs from the fornaer^ in being thicker^ and of m 
coarser texinre. This ^ny^ope is distin^ishe^ from 
the former by the ^[iaj(ae of epid 



Boon. 



The root not onlv supports the jAant by fixing it in 
the aoil, but ^ffor^te a channel for the conveyance of 
nourishment. At the extremity of each fibre off a 
root, there is an .expansion of the cellular iotegiimqnt, 
called spongigle^ from its resemblance to a small 
sponge ; being lull of pores^ it absorbs the water from 
the* soil. There are pores in every pjart of a plant, 
above ground, but they are almost wholly for the 
purpos^ of exhalation. The roots have no pores, 
except in the spongioles at the extremities. It would 
be useless for them to he furnished with evaporating 
pores, since they are not ,exposed to the atmosphere, 
where alojie evaporation could take place. 

The tepdrijs pf yine^ and of other climbing plants, 
which serve to fix them against a wall, or the trunk of 
a tree, cannot be <;onsidere(i as roots ; since, though 
they answer the purpose of sustaining the plant, they 
are unable tp supply it with nourishment. But there 
are some parasitical plants, such as the misletoe, which^ 
having no immediate communication with the earth, 
strike their fibres into the stems or branches of a tree, 
and derive their nourishment from this richly prepared 
3uil : yet, as the abaorptV>n in tiiis.case.is not carri.ed on 

Digitized by VjOOQIC 



217 

by th6 regular mode of spoiagioles^ their fibres aire not 
denominated roots. 

The spongioles act only by capillary attraction, and 
suck up moisture, just as a lump of sugar absorbs the 
water into which it is dipped. As a proof of this it has 
been shown, that if roots, saturated with moisture,* 
be transplanted into very dry earth, the latter will 
ab^rb the moisture from the roots. 
• Absorption does not immediately cease upon the 
\death of a plant, as the blood ceases to circulate upon 
the expiration of animal life ; but when the vessels, 
through which the fluid should pass, have lost their 
vital energy, that susceptibility of irritation and con- 
traction,, which enabled them to propel the fluid 
upward, ceases, and it can no longer ascend into the 
roots, but remains stagnant in the ^ngioies, which 
soon become saturated. Disease and putrefaction 
follow ; and that nourishment, which was designed to 
sustain Hfe, now serves only to accelerate disorga- 
nization. The fluid is, however, still performing the 
part assigned to it by the Creator; for if it be necessary 
to sut>ply living plants with food, it is also necessary to 
destroy those which have ceased to Jive, in order that 
the earth may not be encumbered with bodies 
become useless, and that their disorganized paxticles 
may contribute to the growth of living plants. Thus, 
the putrefaction of leaves, straw, &c. which reduces 
the bodies to their simple elements, prepares them 
to become once more component parts of living 
plants* 

Botanists distinguish several kinds of roots. The 
foMx fibrota^ or fibrous root, is the most common in 
its form : it consists of a collection or bundle of fibres. 
The roots of many grasses, and most annual herbs, 
^e of this descriptibn. llie coudh-grass is an ex- 
ample of the radix repens, or creeping-root. If a& 
attempt be made to eradicate such roots, a succession 
of bunches of fibres are met with, springing from an 
apparent root which grows horizontfidly, and appears 
to be endless. This long horizontal fibre is, however, 
not a root, but a subterraneous branch, for it has no 

Digitized by VjOOQIC 



218 

dpongioles: the real roots are the small bundle ij^ 
fibres which spring from it. Such a root is very 
tenacious of life, as any portion, in which there is 
an articulation, will grow. The ox-eye, whose strong 
penetrating roots strike deep into the earth, furnishes 
an example of the ra^^ fusiformu^ or spindle-shaped. 
It is also called the tap-root, from its tapering so 
considerably towards the end. The radbe buibosa, or 
bulbous-root, such as that of the lily, the hyacinth, or 
the onion, is improperly so called, for the tufts of 
fibres, pendant from the bulb, are the roots. The 
bulb constitutes the stem of the plant. The potato 
belongs to the class of tuberous, or knotted roots^ 
which are of various kinds, comprehending all such 
as have fleshy knobs, or tumours. In all cases they 
are to be considered as reservoirs of nourishment, 
which enable the plant to sustain the casual privations 
t)f a barren or dry soil. 

The root of the orchis is deserving of notice, from 
its singularity. It consists of two lobes, somewhat 
similar to the two parts into which a bean is divided. 
One of these perishes every year, and another shoots 
up on the opposite side of the remaining lobe. The 
stem rises every spring from between the two lobes, 
and since the new lobe does not occupy the same place 
as its predecessor, the orchis every year moves a little 
onwards. 

The duration of roots is either annual, biennial, or 
perennial. To the first belong plants the existence of 
which is limited to one season, such as barley, and a 
vast number of garden and field flowers. The biennial 
root produces, the first season, only herbage, and. 
the following summer, flowers and fruits, or seed; 
afler which it perishes. To the perennial belong 
^ants which live to an indefinite period, such as trees 
and shrubs. 
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STEMS. 



£very plaat has a Mem. through which the sap 
circulates^ and from which the leaves and flowers 
springs. This stem i^ Hot always apparent ; it is some- 
times concealed u^der ground, sometimes disguised 
under an extraordinary form : the ^\em of the tulip, 
for instance, is contained within the bulb, which is 
commonly, but impr operly, called its root ; tl^at of the 
fern is subterraneous. The functions of the root and 
stem are totally different : the former merely sucks up 
nourishment from the . soil, and transmits it to the 
leaves ; the latter is supplied with organs to distribute 
it, variously modified, to the several parts of the plant, 
the leaves, the flowears, '&c. 

The stems of plants are divided into two classes ; 
those which grow internally, hence called endogenous ; 
they ^e also called monocotyledons', from their seed 
having only (me cotyledon, or lobe ; and those which 
grow externally, called exogenous^ or dicotyledons. 

There is a third class, denominated acotyledons, 
4vhich have no co.tyledons, and np vascular .system, 
«uch as fungi, lichens, &c. 

The date, the palm, aqd the oocoa-nut tree, the 
sugar-cane, and most of the tre^s of tropical climates, 
belong to the monocotyledons, or endogenous p^ts. 
Their stems are .cylindrical, being of the same thicks 
;ness from the top to the bottom. Their mode of 
growth is this : a hoUow stem shoots up to Sk certaip 
bdght, and there stops ; layer after layer grows in the 
interior of t^ hollow stem, till at length a period 
arrives when the outer coats are, so hardened and dis> 
trended, a& tq yi;dd no lon^r, the s^m has then 
attained it^ frill growth in horizontal dun^nsions, and; 
offers a b^^^ A^t, qirculi^: surface to view, which has 
scarcely risen in height above the levc^ of the grpuiid- 
In this stage it resembles the stump of the trunk oif a 
tree, which has been cut down. The following spring, 
there being no room for a new layer of wood to extend 
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itself horizimtallyy it shoots ij^) from the centre of the 
stem vertically ; fresh layers every year successively 
perforate this central shoot, till it becomes hard, 
compact, and of the same horizontal dimensions as the 
base ; the second period of growth is then complete* 

The leaves and fruit of this dass of plants grow 
from the centre of the last shoot, and form a sort of 
cabbage at the top of the tree, on cutting off wlm^, . 
the tree perishes. 

Endogenous plants have no real bark, the external 
coats of wood are so much hardened as to render such 
a preservation unnecessary. When an European wood- 
cutter begins to fell a tree of this description, he is 
quite astonished at its hardness. << If I have so much 
difficulty with the outside,'' says he << how shall I ever 
get through the heart of the wood ?^ But as he pro* 
ceeds, he finds, that, contrary to what he has been 
accustomed to, it gets softer. This circumstance 
renders it very easy to perforate them, and makes 
them peculiarly' impropriate for pipes, for the con- 
veyance of water, and such like purposes. 

These plants have usually no branches. Com, and 
all gramineous plants, the lUaceous tribe of flowers, and 
bulbous roots, are all endogenous. Some of these 
send forth shoots, but they are not from the stem, but 
frtmi a knot or ring upon the stem. The sugar*cane, 
which grows in this m&nner, is the largest of the 
gramineous plants. 

The structure of the exogenous plants, or dico- 
tyledons, to which the trees of our temperate climes 
belong, is much more complicated. 

The stem is composed of two separate parts: the 
one ligneous, the other cortical, in other words, it is 
formed of wood and bark. 

The wood consists, in the first place, of the pith, a 
soft medullary substance, which occupies the centre of 
the atem, and is almost always of a cylindical form. 
This soft, pulpy^ body, does not grow or increase in 
size with the tree, but retains the same dimensions it 
originally had in the young stem. 
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Hie first' layer, fiurf ounding the central pith> grows 
freely during a twelvemonth, but the following year it 
is enclosed by a new layer ; being, by the pressure of 
this layer, prevented from extending laterally, it makes 
its way where there is no pressure; that is to say, 
vertically. When during the third year, a third layer 
surrounds and compresses the second, this, in its turn, 
escapes from the bondage by rising vertically. This 
process goes on year after year, so that the stem grows 
in height, at the same time that it increases in thick- 
ness. This mode of growing renders the form of the 
stem conical, the number of layers diminishing as the 
stem rises. 

These layers of wood attain a state of maturity, 
when they become so hard by continued pressure, as 
to be no longer susceptible of yielding to it. Previous 
to this period, the layers bear the name of aUmmumt 
»gnifying white wood, for wood is always white, until 
it reaches this degree ' of consistency. The length of 
time requisite* to convert the alburnum into p»erfect 
wood, varies from five to fifty years, accor^ng to 
the nature of the tree. 

The vegetation of the bark is precisely the inverse 
of that of the wood ; that is to ^say, it is endogenomy its 
layers growing internally : the new soft coat of bark, 
therefore, lies immediately in contact with the new 
soft layer of wood* The outer coats of bark, when 
they become too hard to be further distended by the 
pressure of the internal layers, crack, and becoming 
thus exposed to the injury of the weather, fall off in 
pieces : it is this which produces the ruggedness of the 
bark in some trees. The other layers, as they become 
external, and exposed to the same sources of injury, 
experience the sam^ fate. 

It has long been a disputed point, what part of the 
stem the sap rises through ; some have maintained the 
opinion, that it ascended through the pith : others, that 
it. rose through ihe bark; but they have both been 
proved to be wrong. By colouring the water, with 
which the plant was watered, it has been traced within 
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the stem, and found to ascend ahnost wholly in the 
alburnum, or young wood, and particularly in the 
latest layers. 



THE. FUNCTIONS OF LEAVfid< 

If the leaves of a tree be strippfed 6ff, the fhiR coined 
to nothing, which is exemplified every year in goose- 
berry bushes, the leaves of which have been devoured 
by caterpillars; and though theffririt-^trees of warm 
cKmates, partly naturalized with' us, grapes and 
peaches, for instance, ripen their fruit sooner, per- 
hapsj if partially deprived of their leaves ; yet if that 
practice be carried too far, the fruit perishes. The 
white mulberry, indeed, cultivated in the south of 
Europe, for the food of silkworms only, bears wonder- 
fully the loss of its fi>liage three or four times a year. 

These facts have led some to think, that leiaves were 
merely a clothing, or a protection against cold and 
heat9. Though this is undoubtedly trucj still it is a very 
small part of the use of leaves. ^ 

That leaves give out moisture, or are organs of 
insensible perspiration, is poved, by the simple ex^ 
periment of gathering the leafy branch of a tree, and 
immediately stopping the ^ound at its base, with wax, 
or any other fit substance, to prevent the effusion of 
moisture in that direction. In a very short time, the 
leaves droop, wither, and are dried up. If the same 
branch, partly faded, though not dead, be placed in a 
very damp cellar^ or immersed in water, the leaves' 
revive, by which their power of absorption is also 
proved. 

The great annual sun-flower is said to have lost by 
perspiration, 1 lb. 14 oz. weight, in the course cSf 
twelve hours, in a hot dry day. Id a dry night, it lost 
about three ounces; in a moist night, scarcely any 
alteration was observable ; but in a rainy night it gained 
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two or tbree ooiices. The cornelian cherry is most 
remarkable in this reject: the quantity of fluid 
which evaporates from its leaves, in the course of 
twenty-four hours, is said to be nearly equal to twice 
the weight of the whole shrub. ^ 

The perspiration of aquatic plants seems to be re- 
markably copious. Of these some grow constantly 
immersed in water. Their leaves are peculiarly 
vascular, and dry very quickly in the air, withering in 
a few minutes after exposure to it. Other aquatics, 
float with only the upper ■ surface of their leaves ex- 
posed to the air, whidi sur&ce is so contrived, that 
water will scarcdy remain upon it. These leaves, 
though extremely juicy, dry with great rapidity, as 
does every part of the plant, when gathered. It is 
probable that they imbibe copiously by their under 
sides, and perspire by their upper. 

Light has a very powerful effect upon plants. The 
green colour of the leaves is owing to it, so that plants 
raised in the dark, are of a sipkly white ; and it is well 
known that, the blanching of celery is effected by 
covering the plant, so as to exclude the light. 

Light acts beneficially upon the upper surface of 
leaves, and hurtfiilly upon die under side; hence, the 
former is always turned towards the light, in whatever 
situation the plant may happen to be placed. Plants^ 
in a hot-house, present the fronts of their leaves to the 
side where there is most light, not to the quarter where 
most air is admitted, or toj the flue in search of heat. 
It has been found, that vine leaves turn to the light, 
even wheif separated from the stem, if suspended by a 
thread. 

Nor is this effect of light peculiar t^ leaves alone. 
Many flowers are equally sensible to it, especially the 
compound radiated ones, as the daisy, sun-flower, 
marigold, &c. In their forms. Nature seems to have 
delighted to imitate the rac^ant luminary, in the 
absence of whose beams, many of them do not expand 
their blossoms at all. The stately annual sun-flower 
digplays this phenomenon more conspicuously, on 
account of its size : the flower foUows the sun all day^ 
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and returns, after sunset, to the east, to meet his son^ 
beaips in the morning. A great number of leaves^ 
likewise, follow the sun in its coarse. A clover field 10 
a familiar instance of this. 

The chemical actions of light, heat, and the com-» 
ponent parts of the atmospheric »xcy upon leaves, are 
now tolerably well understood* It is agreed, that in 
the day time, plants imbibe, from the atmosphere^ 
carbonic acid gas, , (which is a compound of oxygen 
and carbon,) that they decompose it, absorb, the 
carbon, as matter of nourishment^ which is added to 
the sap, and emit the oxygen. The burning of a 
candle, or the breathkig of animals, in a confined s^Mtce^ 
produces so much of this gas, that nether <of . these 
operations can go on beyond a certain titee ; but the 
air so contaminated, serves as food for vegetables^ the 
leaves of which, assisted by light, soon restore ihe 
oxygen, or, in other words, purify the air again. This 
beautiful discovery shows a mutual dependence of the 
animal and vegetable kingdoms, and adds another to 
the many proo& we have of the wisdom> and wonder- 
working power of the Creator of all things. 

In S\e dark, plants give out carb<m, and absorb 
oxygen ; but the proportion of the latter is nnall, com-* 
pared to what they exhale by day, as must likewise be 
the proportion of carbon given out ; else the quantity 
of the latter added to their substance, would be but 
trifling, especially in those climates, in idiich the pro- 
portion of day to night is nearly equal, and which^ 
notwithstancBng, we know to be exces^vely luxuriant 
in vegetation* • ' ' . 

There can be no question of the general purpose, 
answered to. the vegetable constitution by these 
functi<His of leaves, But when we attempt to cohr 
aider, how. the peouliar secretions of different species^ 
and tribes of plants are formed ; how the same soil, 
the same atmosphere, should, in a leaf of the vine, or 
8(HTel, produce a ^holesiHne acid, and in that of a 
spurge, or mandiineel, a most virulent poison ;»-^how 
sweet, and nutritious, herbage shovdd grow, among the 
acrid crow-foot, and aconite ;— wjb find . ourselves 
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toifiily lUi^ble to comprehend the existence of such 
wfNU^I^vful powers in so small, and, . seemingly, simple 
an oi^gan, as the leaf of .a plant. The agency of the 
vital principle alone can account for these wonders, 
though it cannot, to our understandings, explain them. 
The thickest veil covers the whde of these processes ; 
and so &r have philosophers hitherto been from re- 
moving this veil, that they have not even been able 
to «q[^roadi it. All these operations, indeed, are 
evidently chemical decompositions and combinations : 
but we neither lau>w what these decompositions and 
combinations are, nor the instrpments in which they 
take place, nor the agents by which they are regulated^ 
The vain-glorious Buffon caused his own stati^e to 
be inscribed, *< a genius equal to the majesty of nature ;" 
but a blade o£ grass was sufficient to confound his 
pretensions. Sir J, E. Smith. • 



THE SAP, 



The sap of trees may be obtained, by wounding a 
baranch, pr dtem, in spring, just before the buds open ; 
or in the end of autumn, though less copiously, after 
a s%ht frost, yet n^t during the frost. It has always 
been observed to flow from the yornig wood, or 
alburnum, of our trees ; not from the bark. A branch 
of the vinef cut through, will yield about a pint of this 
fluid, in the course of twenty-four hours. The birch 
also aflbrds much sap. It flows equally upward and 
downward, from a wound. 

This great motion, called thefiowiw of the sap, 
which is to be detected principaUy in uie spring, and 
slightly in the autumn, is, therefore, totally d^tinct 
from that constant propulsion of it going on in every 
growing plant* 

This flowing of the sap has been thought to de- 
monstrate a circulation ; because, there being no leaves 

l5 
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at the time to carry it off by perspiration, it is evident 
that, if it were at these periods running up the'«d)» 
vessels, it must nm down again by other channels. 
But as soon a^ the leaves expand, its motion is ih 
longer to be detectled. The effiision of sap from 
plants, when cut or wounded, is, during the greater 
part of the yeaty comparatively very small. It is 
thought, therefore, that this flowing of the sap, Is 
nothing more than a ^ility of the sap to run, owing 
to the peculiar irritability of the vegetable body, at 
that period ; and tiiat it runs only when a wound is 
made--^being naturally at rest till the kbves open, altd 
admit of its proper and riegular conveyance. 

As soon as the leaves expand, insensible perspiration 
takes place, very copiously, chiefly from those organs ; 
but also, in some degree, from the biirk of the young 
stem and brandies. The perspiration of some plants 
is very great. , The large annual sun-flower is said to 
perspire about seventeen times as fast as the ordinary 
perspiration of the human skin. 

The sap, in its passage through the leaves and bark, 
becomes quite a new fluid, possessing the peculiar 
flavour and qualities of the plant ; and not only 
yielding woody matter for the increase of the vegetable 
body, but furnishing various secreted substances more 
or less numerous and different among themselve*. 
These, accordingly, are chiefly found in the bark. In 
herbaceous plants, the stems of which are only of 
annual duration, the perennial roots frequently contldlPt 
these fluids, in the most perfect state ; nor Are they, in 
such, confined to the bark, but deposited *throughout 
the substance, or wood? of the root, as in rhubarb and 
gentian. 

Gum, or mucilage, a viscid substance, of KttJe 
flavour or smell, aiS soluble in water, is a very com- 
mon secretion. When superabundant, it exudes fhnA 
many trees, in the form of large drops, as in the phrni, 
cherry, and peach trees, and different species of the 
mimosay or sensitive plants, one of which yid& the 
gum arabic, otliers the gum Senegal, &c. 

Resin is a substance soluble in spirits, as the 
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turpentine of the fir and juniper. Most vegetable 
exudations partake of a nature between resin and 
mucilage, being partly soluble in water, partly in 
spiiits; and are therefore called gum-resins. The 
more refined and volatile secretions, of a resinous 
nature, are called essential oils ; and are often highly 
aromatic and odoriferous. One of the most exquisite 
of these is afforded by the cinnamon bark. They 
^xist, in the highest perfection, in the perfumed effluvia 
of flowers, some of which, capable of combination with* 
spirituous fluids, are obtainable by distillation, as those 
of the lavender and rose. 

Acid secretions are well known to be very general in 
plants. The astringent principle seems to be a sort 
of acid, of which there are ' many different kinds ; 
and among them, the tanning principle of the oak, 
willow, &c. 

Sugar, more or less pure, is very generally found in 
plants. It abounds in various roots, as the carrot, beet> 
and parsnip ; and in many plants of the grass or cane 
kind, besides the famous sugar cane. 

It is curious to observe not only the various 
secretions of different plants, by which they differ 
from each other in taste, smeU, qualities, and medical 
virtues, but also their great number, and striking 
diflerence, firequently in the same plant. Of this, the 
peach' tree aJ^rds a familiar example. The gum of 
this tree is mild and mucilagenous : the bark, leaves, 
and flowers abound with a bitter secretion, tlian which, 
nothing can be more distinct from the gum. The fruit 
is replete, not only with acid, mucikge, ^nd sugar, 
but with its own peculiar aromatic and h^hly volatUe 
secretion, on which its fine flavour depends. How 
^ are > we. yet from understanding the vegetable body> 
which ca«i form, and keep separate, such distinct and 
discordant substances I 

^j The odour of plants is, unquestionably^ a volatile^ 
^»sential oiL Its genei:al nature is evinced by its, 
i^^ady union with spirits or oU, not with water. 

To all the forgoing secr^igpa of vegetables, may b^ 
added those? on which their various colours depend. 
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We can . but imperfectly account for. the f^eeiH sa 
univa*sal in their herbage ; . but we may gratefully, 
acknowledge the beneficence of the Creator, in clothing 
the earth with a colour the mo&t pleasing, and the least* 
fiitiguing to the eye. We mi^y be dazzled with the 
brilliancy of a^ flower garden, but our eyes r^epose at 
leisure on the verdure of a grove or meadow. 

Abridged Jrom Sir J. E. Smith. > 



THE FLOWER. 

' The flower consists of several parts* 

The cafy^i or flower cup, forms the external integuo* 
ment which protects the bud, before it expands: it 
consists of several parts, called Mpafet, resembling' 
small leaves, both in form and colour. These sepales' 
are, in general, more or less soldered togedier $ some*' 
times so OMnpletely, as to form a cup apparently of one 
pieces 

Above and within the calyx, rues the corofia, which 
is the coloured part of the flower. It is composed of 
several petals, either separate or cohering, so as to* 
form a coroUa of one single piece : in the latter case, 
the flower is called manopekdaug. When the petals 
first burst from the calyx, and expand in all their 
beauty, they still serve to protect tiie central parts of 
the flower. They are at flarst curved inwards, forming 
a concavity around the delicate organs which occupy 
the centre. This not only shelters them firom ex-*; 
temal injury, but reflects the sun's rays upon tKem^ 
like a concave mirror ; thus rearing them, as it were^ 
in a hot-house. When these parts are full grown, the 
artificial heat being no longer necessarv, and the 
admission of light and air, Imng not only safe but 
advantageous, tihe petals expand ; leaving the internal 
organs exposed to the free agency of ttieae elemcsits. 

At the base of the petak is generally . aitttated an- 
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organ, called the nectary. This is the store whefice 
the bee derives h(H>ey. 

The nK>st important parts of the flower arc thos<^ 
organs which occupy the cofitre. It is here that the 
$eed, which is to propagate the plant, is lodged, in a 
vessel called the ovarii or seed-vessel. From its 
summit rises a little threadlike stalk, called a i^hi 
which, at its extremity, su{^rts a soiall, spongy sub* 
stance, denominated the stigma. These three parta 
form a whole, which bears the name of carpeL 

Immediately surrounding the pistils, are situated the 
stamens ; each of which consists of a slender filament, 
supporting a little bag, or case, called an aniher^^ 
filled with pollen, which is a species of dust or powder. 
The anthers, when ripe, biurst; and, being more 
elevated than the stigma, shed their pollen upon it; 
without wMch no seed can be perfected. 

In some vegetables the stamens are in one flower, 
and the pistils in another ; in others, the stam^is and 
pistils are upon separate plants. In these csms the 
pollai is conveyed from the one to ^e other, by means 
of the wind, or by winged insects, which, in penetrating^ 
by means of their long and pliant proboscis, within the 
isecesses of the corolla, in order to obtain the nectary 
cover their downy wings with the pollen^ This un- 
heeded burden they convey to the next flower on which ^ 
they alight; and in working their wa^ to the nectary, 
it is rubbed off and falls on the stigma. Every insect, 
however ephemeral, every weed, however insignificant, 
has its part assigned in the great system of the 
universe. 

In Persia, very few of the palm and date trees, under 
cultivation, have stamens, diose having pistils being 
preferred, as alone yielding fruit. In the season of 
flowering, the peasants gather branches of the wild 
palm trees, whose blossoms contain stamens, and spread 
them over those which are cultivated, so that the pollen 
comes in contact with the pistib, and fertilizes the 
flower. 

Tilery were two remarkable palm-trees in Italy. Th« 
one, lituated at Otranto, had no. stamens ; the other 
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at Brindisi, which is about forty miles distant, had iro 
pistils ; consequently, neither of those trees bore seed. 
But when, after the growth of many years, they not 
only rose superior to idl the trees of the neighbcniring 
forests, but overtopped all the buil<fings which inter- 
vened, the pollen of the palm-tree at Brindisi was 
wafted by the wind, to the pistils of thiat of Otranto; 
and, to the astonishment of every one, the latter bore 
iruit. 



THE SEED. 



The seed, from which the future plant proceeds, k 
the sole end and aim of all the parts of fructification. 
It consists of several parts, the most essential of wbidi 
i» the £mbfyOy or germen, called by Linnaeus, eorcukamf 
whence the life and organization of the future plant 
originate. 

The cotyledons, or seed lobes, are immeditd^ely 
attached to the embryo, of which they form, properly 
speaking, a part. They are commonly two in number, 
and, when toe seed has sufficiently established its root^ 
generally rise out of the ground, and form a kind of 
leaves. HU/umy the scar, is the point by which the 
seed is attached to its seed-vessel, or receptacle^ and 
through which alone nourishment is imparted for the 
perfecting of its internal parts; it is also the point 
through which the radical is protruded in the. first stage 
of ga^mination. 

There is no part of the vegetable kingdom, which 
offiefs so many striking proofs of admirable contrivance 
as the seed. The care, which Providence has bestowed 
upon it, is astonishing. 

Independently of the inBi:a&erable means which are 
adopted for maturing and protecting the organs, . on 
which the production of the seed depends,, and which 
form part of the system of provision for p^ecting it—? 
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independently, too, of the countless contrivi^es, dome 
Mighiy «rtifieia], foe the immediate piurpose of perfecting 
ity-^the mode in which this organ is preserved after it is 
matured, evinces consummate care and ivisdom. Some- 
times it is packed up in a capsule, a vessel composed of 
tough and strong coats ; sometimes, as in stone-fruits 
and nuts, it is closed in a strong shell, which again is 
enclosed in a pulp^; sometimes, as in grapes and berries, 
it is plumped overhead in a glutinous syrup, contained 
within a skin or bladder ; at other times, as in apples 
and pears, it is embedded in the heart of a firm fleshy 
substance ; or as in strawberries, pricked into the sur- 
face of a soft pulp. These, and many other varieties, 
exist in what are called fruits. In pulse, and grain, and 
graces ; — ^in trees, and shrubs and flowers, — the variety 
of the seed-vessels is incomputable. We have the 
seeds, as in the pea-tribe, regularly disposed in parch- 
ment pods, which completely exclude the wet ; the pod 
also, not seldom, as in the bean, lined with a fine down 
distended like a blown bladder ; or we have the seed 
enveloped in wool, as in the cotton plant ; lodged, as in 
pines, between the hard and compact scales of a cone ; 
or' barricadoed, as in the artichoke and thi3tle, with 
spikes and prickles^ in mushrooms, placed under a 
penthouse ; in ferns, within slits in the back part of the 
leaf; or, which is the most general organization of all, 
we find them covered by a strong close ' tunicle, and 
attached to the stem, according to an order appropriated 
to each plant, as is seen in several kinds of grain and of 
grasses. 

Equally numerous and admirable are the contrivances 
for dispersing seeds. -Who has not listened, in a calm 
and sunny day, to the crackling of furze-bushes, caused 
by the explosion of their little elastic pods, or watched 
tlie down of innumerable seeds floating on the summer 
breeze, till they are overtaken by a shower, which 
moistening their wings, stops their further flight, and 
at the same time accomplishes its final purpose, by im- 
mediately pfomotihg the germination of eadh seed inf 
the moist earth ? . . . ; 

How little are children awtfre, as they bloir away the 
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seeds oi the daadelion, or stick Inirg in sport' on egck 
other's clothes, that they are fUfilling one oif the greab 
ends of nature* 

The awns of grasses answer the same purpose. 

Pulpy fruits serve quadrupeds and birds as ^ood, 
while their seeds, often small, hard and indigestible,, 
pass uninjured through the intestines, and are deposited^ 
&r from their original place of growth, in a condition, 
perfectly fit for vegetation. 

Even .such seeds as are themselves eaten, like the 
various sorts of nuts, are hoarded up in die ground, and 
occasionally forgotten, or carried to a distance, and in 
part only devoured. 

The ocean itself serves to wafr the larger kind of 
seeds from their native soil to far distant shores. 

M'Cuuloch's Course of Reading, 



ANIMAL LlfE, 



Livine bodies are usually divided into the animal and 
vegetable kingdoms. It may seem at first sufficiently 
easy to make the distinction between an animal and a 
plant; and, as long as we confine our views to the 
higher ord^s of animated beings, there is no room for 
doubt. But when we descend in the scale to the ra- 
diated animals, which present no distinct nervous system, 
no organs of saisation, no observable mode of commu- 
nication with the external world; it then becomes 
necessary to enquire more accurately into the peculiar 
points, which should decide us to arrange them under 
the one class, or the other. Perhaps the most certain 
of these, is the presence of a digestive orsan. Cuvier 
mentions three other marks of distinction, which however 
are by no means so general. They are, the presence of 
nitrogen, as one of the chemical components o£ all 
animal bodies ; the existence of a circulation ; and 
respiration. Nitrogen does exist in all animal bodies, 
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bfit some vegeikables contifin it, as the iextfeniiive daasee 
of Jungi and cmc^ormiih and in etMn, a principle , 
extracted from coffee, th^re is actually a greater quan- 
tity of it, than in aioet. imimal substances. Circul»- 
ti<m is not found to exist in the lowest class of animals. 
As for respiration, the leaves of plants so exactly 
resemble, in their action, the lungs of wnimals, that they 
are now familiarly spoken of by vegetable physiologists 
as respiratory organs. 

What life is, we know not ; what life does, we know 
well. Life eaunteracU the Iomm of grtm^* If the fluids 
of ow bodies followed th& natur^ tendency of fluids^ 
they would descend to pur feet, when we stood, or to 
our backs, when we lay. The cause, why they do not, 
may be referred immediately to the action of the heart 
and vessels ; but it is evident, that they derive that 
power from life. 

Life resisU the effects of mechanical p<mersf-^Wnction, 
which will thin and wear away a dead body, actually is 
the cause of ^ thickening a living one. The skin on a 
labourer's hand is thickened and hardened, to save it 
from the effects, of constant contact with rough and 
hard substances. The feet of the African, who, without 
any defence, walks over the burning sands, exhibit 
always a thickened covering ; and a layer of frit, a bad 
conductor of heat, is foimd deposited betwe^i it, and 
the sentient extremities of the nerves.-T-Pressure, which 
thins inorganic matter, thickens living matter. A tight 
shoe pi'o£ices a corn, which is nothing mtire than 
a thickaiied cuticle. The same-muscle, that with ease 
raised a hundred pounds when alive, is torn through by 
^n wheq dead. 

Life prevents chemical agency. The body, when left 
to itself, soon begins to putrefy ; the several parts of 
which it is composed, no loi^er under the influence of 
a higher controlling pow», yield to their chemical 
affinities ; new combinations are formed ; ammoniikca^ 
sulphuretic, carburetted, and other gases are given oi^ 
and nothing remains but dust. This never happens 
during life. 

Life modifies the power of heat. Beneath a tropical 
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«un, or within the arctic circle, th6 temperature of the 
human body is found unakered, when examm^d by the 
thermometer. Some have exposed themselves to ma, 
heated above the point at which water boils ; yet a 
thermometefr, placed under the tongue, stood at the 
usual height of about 98*" ; and the sailors, who, under 
Captain Parry, wintered so near the north-pole, when 
examined in the same way, constantly afforded the 
same results. 

Finally, life is the cakse of the comfaht charges tha^ 
are goifig forward in our bodies. From the moment that 
our being commences, none of the materials, of which 
we are composed, continue stationary. Foreign matter 
is taken in, and> by the action- of what are termed the 
assimilating ftmctions, becomes part of our composition ; 
while, on tiie oth^r hand, the materials, of whicih out 
frame had been built up, being now unfit any longer for 
the performance of the necessary duties, are dissolved, 
as it were, into a liquid or gaseous form, conveyed b^ 
the absorbents from the place whicli the new matter 
([^omes to occupy, and finaDy expelled from t^e system. 

P£RC£VAL B. LOBX>.r 



THE INTEGUMENTS. 

The integuments form that substance, which cov^:^ 
every part of the surface of the body. They constitttte 
what is termed the hide, in various animals, and consist 
of three parts; the scarf-skin^ a mucfms net toWfk 
below, and the true skin. 

The scarf-skin, or cuticle, which is intended to pro- 
tect the parts below, and to preserve their sensibility; is 
itself insensible. A blister will raise the cuticle, and 
render it apparent. Strong work will hard^ it, as in 
the hands of labouring people ; and, after many severe 
complaints, the scarf-skin peels off, just as it does in 
some animals, as serpents, which cast their skill at 
certain periods* 
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The scarf-^idn had in it numet^us minute holes «r 
fioroB, by means of which penetration is effiBCted, and 
throv^h which the hair issnes. 

The ooloiir of the flcirf«dmiv«tfies very. little in the 
iUffBBent races of mankind : even in the negro it is v^y 
little darker than in the European. The seat, of colour 
iS) in fact, a very thin layer of soft substance, which is^ 
kitei^posed between the scarf-skin and the cutis, or true^ 
sldn, and is termed the mucous net«work. hi the 
jfiegro it is of a very dark colour : and the ooloadRg 
matter is capable of being communicated to nwter. 
TJie true skin, and the parts below, era ef the same 
cobur, both in whites and blacks. 
; There are five principal Varieties of colour in the 
human species^' and ati «f liieiii dependent on the dif^ 
ferent shades oi the mucous coat: the first is the 
European, or white; the second is the Mangolian 
yellow, er olive; the third is the American red, or 
copper colour ; the fourth is the Ethiopian, or black ; 
t&e fifth is the Malay brown, or tawny. 

The true skin constitutes^the organ of touch. This 
power exists in the greatest degree at the ends of the 
fingers, in slight elevations of the skin, called papillae. 
The immediate organs of sensation are, however, small 
white threads, called nerves, which are more or lesfil 
immediately derived from the brain, and these are 
difiused very plentifully over the ends of the fingers, 
and particularly over the papillae, which, by this means 
are calculated to communicate minute impressions with 
great Accuracy. 

Most animals have, independently of the general 
dlfiusion of sensibility over the surface, some particular 
part which possesses the sense of touch in a pre-eminent 
degree. The nose or snout is a very common organ for 
lliis purpose, in many animals ; and in the elephant, 
toge and unwieldy as it appears, the extremity of the 
trunk is provided with an organ, as small and delicate as 
thfr human finger, and capable of taking hold of very 
small objects, as needles or pins, with great fiunlity. 
' Some animals have an exceedingly thick epidermis or 
scarf-skin, as the elephant and hippopotamus. Those 
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that live in the air, have dieir cuticle dry and hcmy ; 
fish, on the contrary, have it mucous, or oily, so as to 
prevent injury by the action of the water upon it. Some 
aoinuls, as has already been observed with regard to 
seqpents, cast their cuticle once a year, and this in so 
perfect a way, that even the rotundity of the eye is dis» 
Goverable in the exuvise. The greater part of alk- 
worms, and of the caterpillars of butterflies, cast c^ 
their cuticles seven times, and some insects even ten 
times, before they pass into the state of chrysalis. 

There is a peculiarity in the attachment of the sktn 
of the frog and toad to the body, which is not found in 
other , animals. It is only adherent at a few points ; 
being in other respects a loose bi^ inclosing the body ; 
whereas, in most animals, it is closely adherent to the 
muscular surface beneath. 



THE BONES. 



The bones form, as it were, the foundation of the 
body ; and, besides being a basis or ground-work for the 
soft parts, are intended to enclose and support some 
organs, which are of the first importance in the animal 
frame. 

The skull or cranium, which contains the brain, is 
fixed at the top of the vertebral column, or bones jof 
the back : in the centre of these bones, is a hollow 
space, destined for the reception of the spinal marrowy 
a substance which is a prolongation of the brain, and 
resembles it a good deal in nature and function. 

At a little distance, from the skull commence the ribs, 
which are all fixed behind to the bones of the back, and 
the greater number to the breast-bone before. Their 
curvature forms a cavity, which is called the chest, and 
contains the heart and lungs. 

At the lower part of the vertebral column is placed 
a firm, thick, str<mg, and irregulai:, bony structure*. 
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called the hips, which encircle a isort of hollow space 
termed the pelvis or bason. 

At the upper part of the ribs, are the shoulder bladesv 
into which the upper extremities are articulated or 
jointed ; and at the lower, part of the pelvis are articu* 
lated the lower extremities. 

The form, magnitude, and mode of junction of bones, 
vary, according to the design which they are intended 
to s^rve. . Where loigth- is required, with* flexibility at 
particular parts, we have bones, like those of the arm 
and leg, of firm texture, with' joints at certain intervals. 
In the hand and foot, there is, by means of the nume- 
rous joints of the fingers and toes, and the mechanism of 
the wrist and ancle, a &cility given to the various im^ 
portant actions of the hand, and to the more limited 
motions of the foot. 

In the back, great solidity is required, and the 
motion in any one part of it is very small. In some of the 
joints, the power of motion is in all directions, as in the 
shoulder and hip ; while in the elbow and knee, ther^, 
is only the power of bending or extending them. 

The joints which compose the shoulder and hip are 
of the description which is called, in mechanics, the 
ball and socket. The bone of the arm is attached to 
the shoulder blade, which i$ connected with the breast 
bone, by the intervention of the collar bone, or 
clavicle. 

The ends of bones are covered with a grisdy sub- 
stance, called cartilage, which, together with the oil, or 
synovia, as it is called^ which is secreted in every joint, 
prevents them being injured by- the constant firiction to 
which they are exposed. 

The bones, hard and substantial as they appear, were 
originally nothing more than soft pulp, contained within 
a m^nbraneous covering, which graduMly becJBtme 
harder, and, at the proper period, acquired solidity 
sufficient for all the purposes of life. The younger a 
person is, the greater is the quantity of jelly ; and in 
old people there is a much larger proportion of ossified 
matter. Some fish have* their bones con^posed envtirely 
of qaitilage, as the shark, skate, ^rgeon. ^ 

Digitized by VjOOQ IC 



238 

In some animals the bony structure is on the outside 
of the body, as in all the testaceous tribes, which are 
enclosed in one or more shells ; as the oyster, snidl, 
whilk, &c. ; and also in the Crustacea, which comprise 
the crab, lobster, shrimp, &c. 

In the crustaceous, as well as in the testaceous, there 
is a power of renewing the shell in case of injury, which 
in the former, not only extends to the shell, but like- 
wise to the limb itself. Lobsters and crabs, are some- 
« times, after thunder-storms, found to be entirely without 
their claws, which require some time for reproduction. 
The jar communicated to the water, and perhaps 
terror on the part of the animal, have the singular effect 
of making these animals throw off their claWs. The 
effect seems to be voluntary, for some of the younger 
of these animals will drop their claws, on an attempt to 
take them, even though they have not been touched. 
In these animals, the blood-vessels have the power of 
secreting the matter of the shell. Crabs and lobsters 
lose their sh^U annually, and seek retirement till the new 
shell is sufficiently consolidated ; being aware of their 
defenceless state at such times. 



MARKS OF DESIGN IN THE HUMAN BODY. 

I challenge any 'man to produce, in the joints and 
pivots of the most complicated, or the most flexible 
machine that was ever contrived, a construction more 
Artificial, or more evidently artificial, than that whidi 
is seen in the vertebrae of the human neck. Two things 
were to be done. The head was to have the power of 
bending forward and backward ; and, at the same time 
of turning itself round upon the body to a certain 
extent. For these purposes, two distinct contrivances 
are employed. First, the head rests immediately upon 
£he uppermost part of the vertebrse, and is united to it 
by a hinge-joint ; upon whipfa joint, the head plays 
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freely forward and backward. But then the rotatory 
motion is unprovided for : therefore, secondly, to make 
the head capable of this, a farther mechanism is intro- 
4uced ; not between the head and the uppermost bone 
of the neck, where the hinge is, but between that bone 
and the next underneath it. This second, or uppermost 
bone but one, has what anatomists call a process, viz. 
a projection, somewhat similar in size and shape to a 
tooth ; which tooth entering a corresponding hole or 
socket in the bone above it, forms a pivot or axle upon 
which that upper bone, together with the head which it 
supports, turns freely in a circle. Thus are both motions 
perfect without interfering with each other. When we 
nod the head, we use the hinge-joint, which lies between 
the head and the first bone of the neck : when we turn 
the head roimd, we use the tehnon and mortice, which 
runs between the first bone of the neck and the second. 
No one can here doubt of the existence of counsel, and 
design. 

The spine, or back-bone, is a chain of joints of very 
wonderful construction. It was to be firm, yet flexible : 
firm^ to support the erect position of the body i flexible^ 
to allow of the bending of the trunk in all degrees of 
curvaturCf It was furtilier also to be a pipe for the safe 
conveyance from the brain, of the spinal marrow ; a 
substance not only of the first necessity to action, if 
not to life, but of a nature so delicate and tender, so 
susceptible of injury, as that any imusual pressure upon 
it is followed by paralysis, or death. Now the spine 
was not only to furnish the main trunk for the passage 
of the medullary substance from. the brain, but to give 
out, in the course of its progress, small branches, which 
being afterwards indefinitely subdivided, might, under 
the name of nerves, give, to every part of the body, 
the power of feeling and motion. The same ^pine was 
also to serve another purpose, not less wanted than the 
preceding, viz. to afford a basis for the insertion of the 
muscles, which are spread over the trunk of the body ; 
in which trunk there are not, as in the limbs^ cylindrical 
bon^s to which they can be fastened. The spine had 
likewise to furnish a support for the ends of the ribs to 
rest upon 
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How admirably is all this accomplished ! The spine 
is composed of a great number of bones, (in man, of 
twenty-four,) joined to one another, and compacted by 
broad bases. The breadth of the bases upon which 
the parts severally rest, and the closeness of the junc- 
tion, give to the chain its firmness and stability ; the 
number of parts, and consequent frequency of joints, 
its flexibility. This flexibility varies in different p^uls 
of the chain ; is least in the back, where strength more 
than flexure is wanted ; greater in the loins, which it 
was necessary should be more supple than the back ; 
and greatest of all in the neck, for the free motion of 
the head. In order to afford a passage for the descent 
o£ the spinal marrow, each of these bones is bored 
through in the middle in such a manner, as that, when 
put together, the hole in one bone falls into a line, and 
coiresponds with the holes in the two bones contiguous 
to it. By which means, the perforated pieces, when 
joined, form an entire, close, uninterrupted channel; 
at least, while the spine is upright, and at rest. But as 
a settled posture is inconsistent with its use, a great 
difficulty still remained, which was, to prevent the . 
rertebrse shifting upon one another, so as to break the 
line of the canal as often as the body moves or twists. 
But the vertebrae, by means of their processes and 
projections, and of the articulations which some of them 
form with one another at their extremities, are so 
locked in and confined as to maintain, in the surfaces of 
the bones, the relative position nearly unaltered ; and 
to throw the change and pressure produced by flexion, 
almost entirely upon the intervening cartili^es, or 
gristle, the springiness and yielding nature of whose 
substance admits of all the motion which is necessary, 
without any chasm being produced by a separaticm of 
the parts. For the medullary canal giving out in its 
course a supply of nerves to different parts of the body, 
notches are made on the upper and lower edge of each 
vertebrae ; two on each edge. When the vertebrae are 
put together, these notches, exactly fitting, form small 
holes through which th^ nerves issue out in pairs, in 
order to send their branches through every part of the 
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body, and with' an equal bounty to both sides of the 
body. 

• The stracture of the spine is not in general different, 
in different animals. In the serpent tribe^ however, it 
is considerably varied ; but with -strict reiference to the 
convenience of the animal. For, whereas in quadrupeds 
the number of vertebrae is from thirty to forty, in the 
serpent, it is nearly one hundred and .fifty : whereas in 
men and quadrupeds the surfaces of the bones are flat, 
and these flat surfaces laid one iagainst the other, and 
bound tight by sinews; in the serpent, the bones play 
one within the other, like a ball and socket, so that they 
have a free motion upon one another in every direction ; 
that is to say, in men and quadrupeds, firmness is more 
, consulted ; in serpents, pliancy. 

Paley's Nat. Theology. 



THE MUSCLES. 

The muscles are distinct portions of flesh, capable of 
contraction and relaxation. They are composed of 
fibres of two kinds ; the one soft and irritable, of a red 
colour, from the blood that is in them : these generally 
constitute the body of the muscle ; whilst the other 
sort are found, for the most part, in the extremities, and 
are of a harder texture, and of a white glistening 
colour : if these are formed into a round, slender cord, 
they are called tendons. What we commonly term 
flesh, as the lean of meat, is the substance of the mus- 
cles. The fibres of which they are composed are ex- 
quisitely ikie. 

The muscles are generally attached to the bones, by 
means of tendons, and are so artfully situated, that 
whatever motion tiie joint annexed is capable of per- 
forming, the muscle is ^adapted to produce it. The 
knee, and the elbow, fhmish examples of this agree- 
ment. Both being hinge joints, formed to move back- 
wards or forward, the muscles belonging to them 
are placed parallel to the bone, so as, by their contrac-^ 
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tion or relaxation, to effect that motion, and no other. 
The shoulder and the hip joints, by their constnictioB, 
admit a sort of sweeping or circular action, and ste 
accordingly supplied with muscles adapted to it. 

A joint unfurnished with suitable muscles would 
be motionless ; muscles deprived of the joint, woidd be 
unavailing. They are necessary to each other ; and their 
union displays the highest marks of wisdom and goodaew» 

The red colour of the muscular or fleshy parte of 
animals is owing to innumerable l)lood vessels, that are 
dispersed through their substance. When we soak the 
fibres of a muscle in water, it becomes white. The 
blood vessels are accompanied by nerves ; and they are 
both distributed so abundantly in tlie fleshy, parts, that 
in endeavouring to trace the course of the blood vessels 
in a muscle, the muscle would appear to be formed 
altogether by their ramifications ; and in an attempt to 
follow the branches of its nerves, they would be round * 
to be equally numerous. 

When a muscle is in action, the, fibres become^ 
shorter, and the body swells.- Experiments show that 
the nerves, and a regular supply of blood, are essential 
to this contraction ; and .that it is regulated by the 
mind, at least in the- voluntary muscles^ viz. t^ose mus- 
cles that move the limbs, or any other part dependently 
upon our will : but there are others, called the involun^ 
tary muscles, which operate without even our conscious- 
ness of the action that is continually going on withia 
us ; such is the heart, which is itself a muscle : and the 
muscular fibres that occasion the necessary motions o£ 
the stomach and the intestines. 

Most muscles have others opposed to them, which 
act in a contrary direction, and are called antagonists. 
Some of these act in succession, as when one muscle, 
or one set of muscles, bends a limb, another extends 
it ; one elevates a part, another depresses it ;. one draws 
it to the right, another to the. lefl. By these opposite 
powers the part may be kept in a middle direction, 
ready to obey when called to act. 

Four hundred and forty-six muscles have been 
described, and their uses ascertained. It has been said 
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that not Ifiss than a hundred are emf^oyed every time 
we breathe : yet we draw our Inreath every moment^ 
without considering, or even being sensible of the vast 
and complicated spparsitm that is necessary to e&ct iti 
The lea^t impediment to our breatliing throws us into 
the greatest distress ; but bow little do we value the 
inestimable blessing, till disease or accident makes us 
saosible (^ its enjoyment. 

^he exquisite and delicate mechanism of di£Perent 
parts of the frame claims our highest admiration ; but 
our wonder is gi;6atiy increased, when we confer, thi^ 
it peifi^rms its different functions for jfi% or sixty yeai^ 
tpgether^ with vei:y little diminution of its powers 
What hi^ge could the most skilful workman contrive, 
that might be used as often as our elbow-joint is, for so 
)oQ^ a term, without being disordered or .worn out ? 
Have we not here a strong proof of the vast superi'* 
.ority of the works 'of God, to the most ingenious con- 
trivances of man. 

Those important faculties of sight and heaHng, 
which are of so much use, and which procure us so 
many enjoyments, dep^^d upon muscles so extremely 
small, that they must be magnified to be visible. In 
the tongue 1^? muscles are very numerous, and so im« 
plicated with one another, that the nicest dissectors 
cannot trace them ; yet they are so arranged, that tbey 
ne^rar int^ere with each other, nor interrupt the 
various ofHces of speaking and swallowing. In the 
x)ther parts of the body, the same admirable economy 
is preserved. The muscles are every where dLSused; 
they lie close to each other, in layers, as it were, over 
one another, after crossing, sometimes passing throu^, 
;and even imbedded in one another, yet each at perfect 
liberty to perform its peculiar office, without inter- 
rupting the power of its neighbour. 

The action of muscles is often required where their 
situation would be inconvenient. In such a case, 
the body of the muscle is placed in some commodious 
position at a distance, and communicates with the point 
of action by means of slender tendons, or strings, re- 
sembling wires. If the muscles, which move the nngers. 
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had been placed in the palm or back of the hand, they 
would have enlarged it to a clumsy and very incon- 
venient thickness. They are, therefore, disposed in the 
arm, and even up to the elbow ; from this position they 
act by long tendons, strapped down at the wrist . by 
ligaments, beneath which they pass to the fingers. The 
same artilil arrangement is observed in the muscles that 
give motion to the toes, and many of the joints of the 
foot. Instead of swelling and distorting the foot, they 
form a grace^l enlargement of the calf of the leg. The 
variety in the figure of the muscles, according to 
their situation and office, is likewise beautifully con-^ 
trived : some have double, some triple tendons ; others 
ncme: in some places, one tendon belongs to several 
muscles ; in other places, one muscle to several tendons. 

One set of muscles enables us to move a certain part 
one way, and a different set enables us to move it 
another way. That we have the power to frown, smile, 
cough, breathe, to lift up or close our eye-lids, raise or 
bend our heads, stoop, incline to oiie side or the other, 
move our fingers or toes, raise or depress our limbs, 
walk or sit down, speak, or sing, swallow, open or shut 
our mouths, or perform any action whatever, we owe 
to particular muscles, which are appointed to set that 
part in motion. , 

Surely no one can be acquainted with the art and 
wisdom so wonderfully displayed in the structure of the 
human body, without acknowledging that there is a 
God, and that the work is his : for nothing short of infi^ 
nite intelligence, could have produced any thing so 
complicated and so perfect. 



THE TEETH. 

The functions of circulation and of respiration are 
carried on by means of organs situated in a cavity, 
which is called the chest, or thorax. The organs which 
are concerned in the preparation of the food, and in 
nutrition, lie in a cavity beneath, called the cavity of 
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the abdons^n. The chest is occupied chiefly by the 
heart ^nd the lungs ; the r.bdomeo by the stomach, the 
intestines, the liver, the spleen, and the pancreas or 
sweet-bread. These two cavities are separated by a 
partition, called, the diaphragm, or ;medriff, which is 
partly of a fleshy, and partly of a membraneous nature, 
and readily gives way, by its laxity, to the alternate 
expansion and contraction of the chest in the action of 
breathing, to which its muscular power eminently con- 
tributes. The stomach is connected with the mouth, 
by means of a long tube, which is called the Gesophagus, 
or gullet, by means of which, it receives the food froni 
the mouth. 

The first action, to which the food is subjected, is 
mastication, or chewing, and for this purpose, most ani* 
mals are provided with teeth. When there are no 
teeth, other resources are provided in the stomach 
itself, for that sort o£ preparation which it is necessary 
that the food should undergo, previous to digestion. Birds 
have no vteeth ; and with various other animals, as fish, 
and serpents, the teeth seem to be adapted only to pre- 
vent the escape of that prey which is swallowed whole. 

The nature of the teeth depends on the nature of the 
food which the animal is designed to use ; namely, 
whether it is animal, vegetable, or of a mixed nature. 
By the inspection of the teeth, therefore, we are able 
to form an opinion as to some of the most material 
habits of an animal. The teeth which first . exhibit 
themselves, are called milk, deciduous, or temporary 
teeth, from their being intended to continue only a few 
years. Those^ which supply their places when they are- 
shed, are, firom their never being shed, called permanent.. 

Thd teeth in man are composed of two parts ; a 
bony, which constitutes the body of the tooth, and is 
very similar to real bone, and a bright, smooth, thin 
external covering, called the enamel. The part which 
is out of the jaw, is called the crown and neck : while 
the fangs, or roots, cure planted deep in the jaw. 
There is a small cavity in the body of the tooth, which 
descends in the form of a small tube into the fangs, and 
contains the vessels and nerves, which were employee! 
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in the original formation, aiid subsequently in the nti- 
trition of the tooth. This is the structure of the teeth 
m the omnivorous and carnivorous animals ;, but in the 
graminivorous, the enamel descends into the body of 
the tooth, and by forming several perpendicular layers, 
enables the tooth to resist the attrition necessary in 
mastication ; if there were only one layer of enamel, 
it would be soon worn off. Between the teeth of the 
omnivorous, and carnivorous animals there is also a 
difference. In the carnivorous, the . teeth fit into each 
* other very nicely ; whereas in the omnivorous, there is 
a certain latitude of motion permitted, for the operation 
of grinding the food. 

The temporary teeth, in the human race, are twenty 
in number, and are divided into three kinds ; the front, 
callbd also incisors, or cutting teeth, of which there are 
eight, namely, four in each jaw ; the canine teeth, called 
dog teeth, or cuspidate, which are four in number, one 
on each side of the incisors, and are of a pointed or 
conical form; and the grinders, or molares, which 
amount to eight, being two back' teeth, above sCnd 
below, on each side. The permanent teeth are thirty- 
two in number. These are, as in the temporary, eight 
incisors, and four cuspidate ; two bicuspidate, or two- 
pointed, next to the cuspidate on each side, amounting 
to eight ; and three molares on each side, above and 
below, making twelve, of which the four hindermost are 
denominated dentes sapientioi, or teeth of wisdom, from 
their not appearing till adult age. The cause of this 
increase of teeth, is, that there is a very great dispro- 
portion between the magnitude of the jaw, in the young 
and adult; and as the teeth, from their nature and 
mode of growth, do not admit of any increase of size, 
it was necessary, when the jaw became larger, that hot 
only a supply of larger teeth, but 'additional teeth 
should be given. 

Many of the carnivorous animals are beasts of prey, 
and their teeth are part of their natural weapons of 
attack. The tusks, or canine teeth, are, in such ani- 
mals, and indeed m some others, as the hog, very 
formidable instruments of offence. 
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Cattle and 'sheep, whose front teeth are confined to 
biting the grass^ have them sharps and the enamel of 
these teeth covers their outside only, as in man ; but 
neither cattle nor sheep have incisors, in the Upper jaw. 
In horses, where both the front teeth and the molares 
are employed as grinders, the enamel is distrifa^ited 
through the body of the tooth, in both descriptions of 
teeth, in the same way as in graminivorous animals. 

There is a very curious difference in the disposition 
of the enamel in the African and Asiatic elephant, 
which is worth notice. In the African, it is always in 
die form of transverse lozenges, which touch * each 
other in the middle of the tooth ; in the Asiatic, it is 
in the form of transverse flattened ovals ; and this dif- 
ference is so constant, that it may be always known, by 
a slight inspection, whether the tooth has belonged to 
the one or the other of these species. ^ 

In the shark, Whose teeth are spear-shaped, and very 
sharp, notched at the edges, and covered with enamel, 
several ranges of them are formed and continually 
forming in the jaw, to supply sucb as are broken or 
torn away. The same is the case in a species of skate, 
which has teeth of a »milar kind, and is apt to have 
them injured, by breaking the shells of lobsters, x;rabs, 
&c. which are its chi^ food. There is also, a singular 
power o£ renewal in the teeth of venemous serpents. 
These animals are distinguished by having a sharp, 
hollow tooth, or ^g, in Qfe upper jaw, on each, side, 
the base of which communicates with a . poison gland 
situated bdow the eye.. This tooth, in ordinary dr- 
cumstances, lies flat : but it is capable of being erected ; 
and then, either on biting, or by the action of the same 
muscles which erect it, the poison gland is pressed 
upon, and a minute portion of the poison forced dirough 
the hole of the tooth into the wound. The poison fang 
is very apt to get entangled an(f broken ; but there is a 
provision for its' supply, in the germs of future fapgs, 
which exist as pulp, in little b^s in the jaw : the new . 
&ngs become ossified, and assume the office of the old 
ones. 
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THE DIGESTION. 



During the action of chewing, the food is mixed 
with the saliva or spittle. The food is then carried 
backwards into the pharynx, which is a sort of pouch 
at the back part of the mouth, from which it immedi- 
ately descends, into the oesophagus, or gullet, at the ex- 
tremity of which is the stomach, into which the food is . 
deposited* 

We may here mark a wonderful contrivance* The 
passage from the mouth, to the windpipe, lies imme- 
diately before the passage to the stomach : we might 
suppose that the food would pa^s into the first opening, 
viz. the passage to the windpipe, before it reached its 
own proper passage.^ — And mis would be the case, were . 
it not that there is a little valve standing erect before 
the passage to the windpipe, which the food in its way 
to the gullet, presses down, and thus closes the anterior 
opening of the gullet. Were this passage lefl open, we 
would be in danger of being choked by every morsel 
we endeavoured to swallow. 

The stomach is a kind of membraneous bag, not 
very iplike the bag of a bag-pipe, lying across the 
body, and having two openings : the upper^ towards 
the left side, by which it receives food from the gullet^ 
called the cardia; and the lower, on the \et\ side, 
called the pylorus or janitor> by which the food passes 
into the intestines. Its inner sur&ce consists of a soft 
, membrane, called the mucous, or villous coat, wluch i& 
carried through the whole aHmentary canal ; its middle 
coat is nniscular, and, by means of this coat, the sto- 
mach has the power of emptying its contents ; its outer 
is a membraneous covering, common to the* stomach, 
intestines, and all the other organs containied in the 
cavity of the abdomen. At the pylorus is a oontrac*- 
tion, which prevents the too ready passage of the fbod 
downwards. Between its coats are various small glandt^ 
which secrete, and pour into the stomach» a fluid called 
the gastric juice, which dissolves the substances taken 
into the stomach, converts them into a uniform, greyish^ 
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pulpy mass, called c^me, and thus fits them for become 
ing nourishment. Digestion is totally independent of 
any pressiure which is exercised by the coats of the 
stomach, for it has been found tha,t if portions of food 
were placed in silver balls, and these swallowed, such 
portions would be dissolved. 

When food has undergone the change which it is 
meant to suffer in the stomach, it passes through the 
pylorus or lower orifice, into the intestines. When the 
food has passed into the intestines, it receives the bitey 
which is a secretion fi-om the liver ; and the pancreatic 
juice^ which is the secretion of the pancreas, or sweet- 
bread. By the mixture of these substances, the food 
is so &r altered in its nature as to be capable of afford- 
ing chyle, which is a fluid like milk. This fluid is taken 
up by small vessels, called Idcteals, spread upon the sur- 
face of the intestines. These lacteals, uniting together, 
convey their contents into one of the large blood-vessels 
of the body, and thus supply the means of nourishment 
to the whole system. That part of the food which 
cannot afford nourishment, is carried off as excremen- 
titious matter. 

All carnivorous animals have stomachs of the same 
kind : and in them the digestive organs are of the more 
simple kind, as animal &od is more easily converted 
into chyje. Many birds not only take in portions 
of gravel to assist their digestion ; but, as they have 
no teeth, and can divide their food in but a Very 
imperfect manner with their bills, the gizzard is given 
them for the purpose of doing so. The gizzard is a 
muscle in the stomach with two bodies, called there- 
fore the digastric, calculated to press any substance 
very strongly between the two parts of which it con- 
sists. But as the gizzard could not perform the whole 
of the duty at once, there is a bag, or enlargement of 
the gullet given to many birds, called the crop, which 
is situated in the firont of the chest, at some distance 
from the gizzard. In this the hajrd and dry food is 
macerated; it is then let into the gizzard, where it i[s 
bruised and divided, and mixed with the gastric juice, 
which is secreted by glands near the entrance of the 
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gizzard ; and thus the changes are produced upon the 
rood, which fit it for nourishment. ' 

The crop, in such birds as have it, is principally to 
be viewed as a repository, in Which the fooa i^ first 
softened, and then transferred to the gizzard. But in 
all birxls of the dove kind, aiid it is supposed in parrots, 
macaws, and cocatoos,* the crop, both in the male and 
female, is endowed with the power of secreting a fluid, 
which coagulates into a whitish curd, and is employed 
to feed the young for two or three days after hatching. 
It is then- found to be mixed with some of the common 
food ; and as the pigeon grows older, the proportion of 
common food is increased ; so that by the time it is 
eight or nine days old, and able to digest common 
food, the secretion of the food in the old bird ceases. 

In some of the crustaceous animals, as the lobster 
and crabi the division of the food is accomplished by 
means of teeth placed in the stomach. These teeth 
are of the molaris or grinding shape, and are one oA 
each side. Immediately behind them, is a single pro- 
jecting tooth, which answers the purpose of pre venting 
the food from passing on till it is sufficiently divided. 
The stomach of these animals is also lined with a hard 
substance, similar to the external coat, so that it is 
never collapsed : and it is a curidus circumstance, that 
this coat, as well as the hard covering of the teeth, are 
parted with, when these animals cast their shells. The 
tooth-like processes at the entrance of the mouth, which 
are sometimes represented as teeth, are nothing more 
than a kind of pincers, to grasp the food, and convey it 
into the mouth. 

Teeth are likewise met with in some of the worm 
tribe ; and such is also the case with various insects, 
particularly the Cape grasshopper, and mole cricket. 

'The most curious apparatus for the' conversion of 
vegetable food into nourishment, is that which belong 
to the 'coW, the sheep, the deer, the camel, and other 
animals which usually chew their cud. Irf these 
animals there are four stomachs, which are concerned 
in digestion. The first stomach receives the food after 
a slight mastication ; thence it goes into the second, 
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caQed the honof'-eamb ; SMdd wben it has been macerated 
for some time^ it is carried up into the mouth. It is 
then chewed, and passes into the third stomach, or 
mam^lie^r whence it goes into the fourth,, or read, 
the proper digesting stonlach, where its conversion into 
chyme is completed. The animal seems to have the 
power, of sending the food at once into the second, 
third, or fourth; and c this they do according to the 
facility with which the diffierent kinds of food itiay 
be digested.. For instance, cows in the north of 
Scotland, and the Hebrides, are occasionally fed on 
fish, which does not require a second mastication^ and is 
therefore received at once into the third stomach ; and 
calves, when fed on milk, receive it into the fourth 
stomach. In the camel, the second stomach consists 
of cells, and is solely appropriated to the reception of 
water. By means of a curious muscular structure the 
orifices of these cells, are closed, and the water pre- 
served from being imxed with the food. It is this 
peculiar structure, which in the camel, dromedary, and 
lama, fits them to live in sandy deserts, where the 
supplies of water are so>precarious. Bruce mentions 
that four gallons were taken out of the stomach of a 
camel, during one of his journeys in the desert, when 
there was much, distre^ for want of water. 



THE HEART. 

The heart is the grand reservoir of the blood, 
whence it flows through the arteries to the utmost 
extremities of the body, arid is conveyed back agaia by 
the veins. This organ is situated in the thorax, or 
chest, between the two lobes of the lungs. In man it 
is placed almost cross-wise. — The base, or broad part, 
is. directed towards the right side, and the point 
towards the lefb. It is securely enclosed in a mem- 
braneous sac, or pouch, which contains a fluid that 
gives smoothness to its sur&ce, and ease to its motions. 
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The substance of the heart is entirely fleshy or 
muscular. Its basis, from which the great blood 
vessels originate, is covered widi fat, and it has two 
hollow appendages, called auricles. Within, it is divided 
into two cavities, or ventricles, sq)arated from each 
other by a fleshy partition. The use of these ventricles 
and auricles is to circulate the blood through the 
whole body, by means of the power of contraction 
and enlargement which the heart possesses from its 
numerous fibres, that surround it in a spiral direction. 
When these fibres are contracted, the sides of the 
muscular cavities are necessarily squeezed together, so 
as to forcie out of them any fluid which they may 
contain. By the Relaxation of the same fibres, the 
cavities become dilated, and of course prepared to 
admit any fluid which may be poured into them. The 
great trunks, both pf the arteries, which cai-ry out the 
blood, and of the veins, which bring it back, are 
inserted in these caviities. By dilating the. fibres, 
which anatomists call diastole, the cavity of the ven* 
tricles is opened to receive the blood from the aiuricles; 
on the contrary, when* the ventricles are contracted, 
which is called stfstole, the auricles are expanded ; and 
by this alternate action, they carry on the wonderful 
operation of supplying with blood the most distant 
parts of the body. 

The blood, which has been ejected from the auricles- 
and ventricles, is preveixted from returning, by valves, 
or little doors, placed between the auricles and ven- 
tricles, and at the mouths of the great arteries. These 
valves open inwards, but not in the contrary direction ; 
of course when the blood has passed through them the 
valves close, and a return is thus rendered impossible. 

You may perceive, by this account, that there is a 
continual exchange, of the blood that fiUs the heart. 
It is no sooner emptied into the arteries, than it is- 
filled again from the veins ; and this contraction and 
dilatation succeed each other witli great rapidity ; and 
by its re-action causes tliat beating at the wrist, and 
other parts, that is called the pulse. 

It is supposed tliat the quantity of blood contained 
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in the bpdy amounts to between 25 axid 35 pounds ; 
and that about two ounces pass on from die heart at 
each pulsation. In this way, at 70 pulsations in a 
minute, 140 ounces will pass through the heart in a 
minute, or 8400 ounces in an hour. Hence the whole 
quantity of blood contained in the body, supposing it 
to be 25 pounds, will pass through the circulation in 
about three minutes, or about 20 times in an hour, or 
480 times in a day. When we consider the same 
process in the larger species of animals, it strikes the 
mind still more forcibly. Dr. Hunter dissected a 
whale; and he relates that the aorta, which is the 
principal artery of the body, measured a foot in 
diameter. Ten or fifleen^gaUons of blood are thrown out 
of the heart at a stroke ; what then must be the quantity 
of blood circulating throu^ the whale in a day ! 

The structure of the heart, and the circulation of 
the blood, seem to be conducted on the same principles 
in man and in quadrupeds. We have just seen that 
in the whale it is similar ; and probably in fishes in 
general. The circulation of the blood, as 4t appears in 
the newt, a species of lizard, when seen through a 
, good micTOscope, will illustrate n^hat we have said on 
this subject. The bodies of these animals, when very 
y6ung, are' so transparent, that the blood may be seen 
to ilow briskly through every party even into the toes, 
and to return from them. The newt has three small 
fins, near the head, which are divided like 'the leaves 
of a polypody or fern; and in every one of these 
branchesy the blood may be traced, running to the end 
through the artery, and conveyed back again, by a vein 
of the same size with the artery, and laid in the same 
dirlBCtioii. In this part may be seen above thirty 
channels of blood running at once, like the divided 
streams of a great river, diffusing life and vigour. 

Some insects have several hearts. If silk worms be 
examined, when full grown, there will be perceived a 
chain of hearts^ running the whole length of their 
bodies ; whilst many amphibious animals, frogs for ex- 
ample, liave but one ventricle to the heart. 

The chief distinction between the arteries and veins 
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lies in this, thiat the arteries convey the blood from the 
heart; the .yeins carry it back again. In order. to 
effect this purpose, the veins are continued from the 
extremities of the arteries, and, in general,, every 
artery is accompanied by its corre^x)nding vein*. 

That we may clearly understand the subject beSoftp 
us, let us suppose two trees united to each other by 
the extremities of their branches at the top, and their 
trunks terminating at the same point at the bottom ; 
each being hollow from the roots to the tips qf the 
smallest twigs, and filled with a fluid which circulates 
incessantly from one through the other. Let lis 
imagine Uiis, and we shall have a tolerably correct 
idea of the circulation of the blood through the 
vessels of the human body. Four large vesseb, from 
which all the rest proceed, pass out from the ,base of 
the heart ; two of these arp arteries, and the other two 
veins. The aorta is the principal artery, that dis* 
tributes the main stream of the blood through in- 
numerable ramifications, to all parts of the body ; it 
arises from the lefl ventricle of the heart. The 
pulmonary artery originates from the 'right ventricle, 
and enters the lungs, where its branches are spread 
out on the air-vessels : by this means the blood is acted 
upon by the air which we inhale, and undergoes a 
certain change which is essential to our well-being. 
All the veins, whicl\ bring the blood from the upper 
extremities, and from the head and heart, pass into a 
large vein called the descending vena cava ; those veins, 
which bring the blood from the lower extremities,, pass 
into another large vein, called the ascending vena eavoi 
These two large veins unite as they approach the 
heart, and open by one common orifice into the right 
auricle. The return of the blood is promoted by the 
action of the muscles, the pulsation of the arteries, and 
the valves which are formed in the veins. These 
valves are so nicely adapted to their design^ that they 
admit the blood to flow from the extreifaities, but 
oppose its returning back towards them. 

The circulation of the blood was first ascertained by 
Harvey, A.D. 1628. 
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RESPIRATION. 



Fn forming the organs Of respiration in the higher 
orders of animals, the Creator has had two great 
objects in view : the one, that of forming the voice ; 
the other, that of completing the changes which are 
requisite for* adapting the blood to the functions, which 
it is intended to perform in the animal economy. 

The organs of respiration consists of the' luTynsF, the 
trtichea, or windpipe, and the kmgs. The larynx is 
the projecting part, which you can see and feel at the 
upper part of the throat. It is the commencement of 
the windpipe^ and is the organ in which the voice is 
formed. The windpipe is the tube which is connected 
with tfcis, and is divided first into two, and then into 
smaller branches, called bronchia^ which at last ter^ 
roinate in small cells, that form the minute structure of 
the lungs. These organs can only be considered as 
subservient to the more immediate fimctions of res- 
piration. There are other parts, which are necessary 
for carrying on the mechanical process of admitting 
and ejecting the air from the lungs, and these in man 
arid quadrupeds are principally a very large and strong 
muscle, called the diaphragm, which separates the 
cavity of the abdomen from the thorax ; and various 
small muscles whieh lie betwieen the ribs. 

'The mechanism employed in dilatation and ex* 
pansion is exceedingly simple. The contraction of the 
diaphragm forces down the abdominal viscera, and thus 
enlarges the cavity of the chest downward9). while th^ 
action of the muscles between the ribs raises them, 
and produces an expansion in another direction. The 
necessary effect of this increase of size is, that the air 
rn^es into the windpipe, to ■ supply the void ^ich 
would otherwise occur ; and when the diaphragm and 
intercostal muscles cease to act, and become relaxed^ 
the elasticity of the cartilaginous parts of the chest, 
but more particularly the tendency of the muscles, of 
the abdomen to recover themselves, have the ^effect of 
diminishing the cavity of the chest, and of thus forcing 
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out from the lungs, the air which has been received 
by inspiration. The alternate dilatation and contraction 
of the chest, which thus take place, constitute the act 
of respiration, which is partly dependent on the will, 
and partly independent of it. The lungs are of a 
light, spongy texture, one in each cavity of the chest, 
capable of swimming in water, separable into sub- 
divisions called lobes, and covered with a membrane 
called the pleura^ which doubles back, and lines the 
cavity of the chest, as the peritoneum does the cavity 
of the abdomen. The lungs are very largely supplied 
with blood-vessels, of which some appear to be des* 
tined for the nourishment of the organ ; but by far the 
principal part convey the blood from the right side of 
the heart, in order that it may, after minute division, 
and diiiiision over the air-cells, be exposed to the 
influence of the external air, and be carried back to 
the heart in a proper state for nourishing the body. 

The blood which passes from the right side of the 
heart into the lungs, is of a dark red colour. After 
circulating through the lungs, it becomes of a florid red, 
and has then been ^rendered fit for nutrition. In this 
progression through the limgs, it has been freely exposed 
to the air of the atmosphere, which is- continually re- 
ceived and thrown out, by the alternate actions of* 
inspiration and expiration. 

Atmospheric air is composed of about twenty-one 
parts by measure of oxygen, or the respirabie • part ^ 
and seventy-nihe parts of azote, called also nitrogen, or 
the unrespirable part, with a small portion, not exceed- 
ing two per cent, of carbonic acid gas. When an 
animal is confined in a certain quantity of atmospheric 
air, a part of the oxygen disiqppears, and an augmented 
quantity of carbonic acid gak is foimd to have been 
produced. Now, it is supposed by physiologists, that 
part of the oxygen is absorbed by the blood, ^ving it 
its florid red colour ; and part unites with the carbon of 
the blood, forming carbonic acid gas. Though tliis k» 
the generally received opinion, still some very accurate 
experiments make it probable that all the oxygen goe^ 
to the formation of carbonic acid gas» 
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Physiologists luve differed very much as to the quan- 
tity of air taken in at each inspiration. It would 
appear, however, that about forty cubic inches of air 
are taken in at an ordinary inspiration ; and if we suppose 
that we respire sixteen times in a minute, we shall respire, 
during the twenty-four hours, 9^1,600 cubic inches, or 
533 cubic feet of air. This is an immense consump- 
tion of oxygen ; and it may seem extraordinary, that, 
considering the prodigious demands on the atmosphere, 
by th^ many millions of human beings who inhabit the 
earth, and the countless numbers of animals which 
require a constant supply of air, the oxygen should not 
be consumed, and the air itself contaminated. God, 
however, has wisely provided for the removal of what is 
noxious, from air, and for the supply of what is whole- 
some. Carbonic acid gas, which animals produce in 
respiration, and which likewise originates from/ermen- 
tation and combustion, is capable of being absorbed by 
watar. It is also, in certain circumstances, taken in by 
plants, of which it forms a part of the food, so that there 
is nd danger of any deleterious superabundance. 
Plants, likewise, when exposed to the rays of the sun, 
exhale oxygen, which seems to arise from the decom- 
position of the absorbed carbonic acid gas, the carbon 
forming a part of' the substance of the plant, and the 
oxygen, which had been united with it, being thrown 
out. 

The influence, exercised by respiration, in the animal 
economy, is pretty much the same in all animals ; but 
the' mode, which we have described, principally implies 
to man and quadrupeds. In birds, there are some 
important modifications ; in fish the air is applied to 
the blood in the gills, through the, medium of the 
water ; in amphibious animals, the principal characte- 
ristic is, that the whole of the blood does not circulate 
through the lungs, and that they can bear the interrup- 
tion of respiration without injury ; but in the insect 
tribe, and most of the inferior animals, there are various 
tubes, or tracheae, which ramify over the body, and open 
externally by apertures, or stigmata, as they are called, 
by means of which the air is received and expelled : so 
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that we witness over the wliole creation, an admirable ^ 
accordance to the modes, for the support of life and 
health which God has thought fit to adopt. 

The peculiarities, in the functions of respiration in 
birds, are exceedingly curious. In this class of animals, 
the lungs are small, flattened, and lie close to the breast, 
but there is no diaphn^m, and there is no alternate 
expansion of the lungs, as in mammalia. In them, the 
lungs have several Openings, by means of which they 
communicate with various air-bags, or cells, which fifi 
the whole of the cavity of the body from the neck 
downwards. These cells are filled by air which passes 
into, and out of them, through the lungs, and which, in 
its passage, produces those changes on the blood circu- 
lating through the lungs, which are necessairy for the 
health of the animal. By admitting different quantities 
of air into these cells, and also into the bones, which 
are hollow, for the purpose of admitting air into them 
fiH>m the lungs, birds have the power of increasing or 
diminishing their specific gravity, so that they can, not 
only walk on the earth, \mt spar in the heavens, in all 
the varieties of density of atmosphere, which a greater 
or smaller proximity to the earth necessarily occasiims* 
No strength of wing could poise a terrestrial animal in 
air, unless there were the power of admitting air into 
the inmost recesses of the body, as happens in birds ; 
and this has been so carefiilly attended to in them, that 
the cells extend even among the muscles of the body, 
Where they are particularly large in the soaring animals^ 
as the eagle, hawk, stork, and lark. Those birds that 
pounce and those that dive, are enabled to do so with 
great velocity, by suddenly compressing their body^ 
which drives out, and increases Uieir specific gravity* 
The barrels of the quills in birds, too, are hollow, and 
contain air ; and it is said, that it is in some measure 
owing to the power, of diminishing or increasing the 
contained quantity,* that the tmrkey, bulfinch, &c. are 
able to produce the quick and voluntary erection <^ 
their plumage. We may mention here, that the power 
which birds hav^ of admitting a large .quantity ci air 
^nto their bodies, enables them to keep up a much 
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stronger, and more contbued current t^ air through the 
]arynx, than any other animal can do-; and gives them, 
therefore, a volume of voice, which is very great, com- 
pared with their small dimensions. 

In fhshes, as idrcSady stated, tlie air is applied to the 
g^ through the medium of the water. The g^Us are 
covered with a large flap, or operculum, which is edged 
with a fringe which can be accurately applied to the 
part beneath, so as entirely to shut up the slit, or 
opening into the gills. When the animal breadies, 
that is, when it wishes water to be applied to the gills, 
it acts with the muscles of this flap so as to render it 
convex ; this cannot be done, it is clear, widiout pro<» 
dudng a Vacuum under the flap ; and as the animal is 
in water, and there is an opening in the mouth which 
communicates with the gHls, the water rushes in among 
the gills, filling up the space made by the changed form 
of the flap, and thus applying itself to the minute 
ramifications of blood-vessels diffused over the gills. 
When the air contained in this water is no longer equal 
to its purpose, the water passes away throi^h the air* 
opening at the edge of the operculum, which the 
imimal has the power of making r &nd by a repetition 
of the process, a fresh supply of water is obtained, and 
the function of respiratipn kept up. Fish could not 
live in water from which the air has been expelled by 
boiling ; and when a small pond is frozen over, the fish 
die unless ati opening is made to admit the air. 

There is, in fish, a part of structure somewhat ana* 
logous to the air-cells in birds, namely, the air-bladders^ 
or swifnming'bladders, which are giv^fi to them, as ihe 
cells are to birds, for the purpose of increasing, or 
diminishing their buoyancy. These bladders are placed 
close to the back-bone ; they vary in size, shape, and 
number ; and are wanting, or vejy small, in such fish as 
are generally confined to the lowest depths. They form 
what is called the sound of fish ; a part which gour- 
mands prize highly. When the au*-bladder is ruptured, 
the animal loses the power of raising itself, and lies on 
its Hack, from the additional weight given to \hat part 
of the body, by the removal of the air. The air, in 
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the air-^bladders of fish, cannot be admitted and thrown 
out at pleasure, as in the case of birds. The air is 
procured from the vessels circulating in the membrane 
which composes the air-bladders ; these vessels having 
the power of secreting air. The dir-bladder is ordi- 
narily full, and is then capable of being acted upon, 
afid compressed, either by the abdominal muscles, or 
by a muscular structure peculiar tq this organ ; and 
thus the air is condensed pursuant to the will of the 
animal, and an alteration made in the specific gravity 
accordingly. 

It is a curious fact that the nature of the air varies 
very much, according to the depth which fish generally 
inhabit. Those which live in shallow water, have 
azote, with a very small proportion of oxygen. As 
the depth increases so does the oxygen ; and after the 
depth of 150 feet, the average proportion is as much 
as 70 per cent, while the mean result afforded by fish 
caught at less depth, is only 29 per cent. Pike, carp, 
roaches, and perch, which are fresh-water, and there- 
fore shallow-water fish, have only from 3 to 5 per cent 
of oxygen. 

There is a curious mode of respiration employed by 
frogs, toads, cameleons, and some others of the amphi- 
bious tribe, which is, that the animal, instead of breath- 
ing through its mouth, keeps its mouth shut, receives 
air through its nose, and by means of the muscles 
of the jaws forces it into the lungs, from which it is 
returned, through the nostrils, by the.actionof the 
.muscles of the abdomen — ^there being no diaphragm. 
With this conformation, those animals would be suffo- 
cated if their mouths were kept open. 
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SECTION IV. 



INTRODUCTION TO NATURAL PHILOSOPHY. 

Natural Philosophy, in its most extensive sense, has 
for its province the investigation of the laws of matter, 
that is, the properties of matter ; and it may be divided 
into two ^eat branches. The first and most important 
(which is sometimes called Natural Philosophy, by way 
of distinction, but more properly Mechanical Philosophy) 
investigates the sensible motions of bodies. The 
second investigates the constitution and qualities of all 
"bodies, and has various names, according to its different 
objects. It is called chemistry, if it te^lches the pro- 
perties of bodies with respect to heat, mixture with one 
another, weight, taste, appearance, and so-forth ; 
Anatomy and Animal Physiology, if it teaches the 
structure and functions oif living bodies, especially the 
human ; — for, when it treats of the ftinctions of other 
animals, we term it Comparative Anatomy. It is called 
Medicine, if it teaches the nature of diseases, and the 
means of preventing them, and of restoring health : 
Zoology, if it teaches the arrangement or classification, 
and the habits of the different lower animals : Botany, 
including Vegetable Physiology, if it teaches the 
arrangement or classification, tJie structure and habits 
of plants : Mineralogy, including Geology, if it teaches 
the arrangement of minerals, the structure of masses 
in which they are found;' and of the earth composed of 
these masses. The term natural history is. given to the 
three last branches taken together ; but chiefly, as far, 
as they teach the classification of difiereht things, or 
the observation of the resemblances and differencies of 
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the various animalB, plants, and ungrowing substances 
in nature, 

Here we may make two observations. The fini is, 
that every such distribution of the sciences is neces- 
sarily imperfect ; for one runs unavoidably into another. 
Thus, Qiemistry shows the qualities of plants with 
, relation #> other substances, and to each other: and 
Botany does not overlook those same qualities, though 
its chief object be arrangement. So Mineralogy, though 
principally conversant with classifying metals and earth, 
yet regards also their qualities ip respect of heat and 
mixture. So Zoology too, beside arranging animals 
describes their structures like comparative anatomy. 
In truth, all arrangement and classification depend upon 
noting the things in. which the ol^ects agree and differ } 
and among those things in which animals, plants, and 
minerals agree or differ, must be considered the, ana- 
tomical structure of the one, and the chemical qualities 
of the other. Hence, in a great measure, follows the 
second observation, namely, that the sciences mutually 
assist each other. Thus, arithmetic and algebra aid 
geometry, and the purely mathematical sciences aid 
mechanical philosophy ; mechanical philosophy, in like 
manner, assists chemistry and anatomy, especially the 
latter: and chemistry very greatly assists physiology, 
medicine, and all the branches of natural history. 

The first great head, then, of natural science, i$ 
mechanical philosophy ; and it consists of various sub- 
divisions, each forming a science pf great importance. 
Thq most essential of these, which is indeed funda-^ 
mental, and applicable to all the rest, is called tfynamief, 
from the Greek word signifying power or force. It 
t^ches the laws of motion in all its varieties. The 
application of dynamics to the calculation, production, 
and direction of motion, forms the science ot mechanies^ 
sometimes called practiced mechanics^ to distinguish it 
irom the more general use of the word, which compre- 
hends every thing that relates to motion and force. 

The implication of dynamics to the pressure and 

motion of fluids, constitutes a science, which receives 

'^erent appellations according as the fluids are heavy 
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and Uquid, like water, or light and invisible like air. 
In the former case it is called h^drodynamicsy from the 
Gredk words signifying wmter or potper^ in the latter 
pneumaiics, from the Greek words signifying breath or 
atV« • And hydrodynamics, is divided into h^drotUUicSy 
which treats of the weight and pressure of liquids, 
from the Greek words for balancing of toater^ and 
kg^aulios^ which treats of their motion ; . from the 
Greek word, for severid musical instruments played with 
V!ffii^ in pipee* 

Library of Useful Knowledge^ 



GENERAL PROPERTIES OF BODIES. 

There are certain properties, which appear to be 
common to all bodies, and are hence called the essential 
properties of bodies: These are, Impenetrability^ Ex' 
tensionf Figure^ Divuibilityj Inertia^ and Attraction^ 

JntpenetrohUity is the pri^erty, which bodies have of 
OQCupying a certain space, so that, where one body is, 
waother cannot be, without displacing the former ; — ^for 
two bodies cannot exist in the same place at the same 
time* A liquid may be more easily removed than a 
solid body ; yet it is not the less substantial, since it is 
impossible for a liquid and a solid to occupy the same 
space at thie same time. For instance, if a spoon be 
put into a glass full of water, the water will flow over 
to make room for the spoon. 

Air is a fluid diflering in its nature from liquids, but 
no les3 impenetrable. If we endeavour to flll a phial 
by plunging it into. a basin of water, the air will rush 
out of the phial in bubbles, in order to make way for 
4he water.' 

If a nail be driven into ,a piece of wood, the nail 
pc^netrates between the particles of the wood, by forcing 
. them to make way for it ; for not a single atom of the 
wood remains in the space which the naU occupies. 
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Extension* A body which occupies a certain space, 
must necessarily have extension ; that is to say, length, 
breadth, and depth : these are called the dimensions of 
extension, and they vary extremely, in difierent bodies. 
The length, br^th and depth of a box, or of a 
thimble, are very different from those of a walking 
stick or of a haiv. 

Height and depth are the same dimension ; if you 
measure a body, or a space, from the top to the bottom, 
it is called the depth, if from the bottom upwards, it is 
called height. Breadth and width are also the same 
dimensions. 

The limits of extension constitute ^figure or shape ; 
a body cannot be without form, either symmetrical or 
irregidar. 

Divisibility is a susceptibility of being divided into 
an indefinite number of parts. Tkke any small quan- 
tity of matter, a grain of sand, for instance, and cut it 
into two parts ; these two parts might be again divided, 
had we instruments sufficiently fine for the purpose ; 
and if, by pounding, grinding, or any other method, we 
carry this division to the greatest possible extent, yet 
not one of the particles will be destroyed, and the 
body will continue to exist, though in this altered state; 
A single pound of wool may be spun so fine as to ex- 
tend to nearly a hundred miles in length. 

The melting of a solid body in a liquid, also affords 
a very striking example of die extreme divisibility of 
matter ; When you sweeten a cup of tea, for instance, 
with what minuteness the sugar must be divided to be 
diffused throughout the whole of the liquid. Odorife- 
rous bodies afford an example of the same thing. The 
odour or smell of a body is part of the body itself, and 
is produced by very minute particles or exhalations, 
which escape from odoriferous bodies, and come in 
actual contact with the nose. ^ 

When a body is burnt to ashes, part of it appears t« 
be destroyed ; the residue of ashes, for instance, is very 
small compared to the coals which have been consumed. 
In this case, that part of the coals, which one would 
suppose to be destroyed, goes off ia the form of smoke, 
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vwhich, when diffused in the atr, beoomes inviaiMe. But 
we muBt not imagine that what we no longer see no 
longer exists. The particles o^ smoke oontinue still to 
be particles of matter, as niudi so as when more closel j 
united ib the form oS coals. No partide of matter is 
ever destroyed ; this is a &ct whidi must oonstandy be 
remembered. Every thing in nature decays and cor* 
rupts in the lapse of time. We die» and our bodies 
moulder to dust ; but not a single atom of them is lost. 

It should he observed, that when a body is divided, 
its Bur&ce or exterior part is augmented. If an apple 
be out in two, in addition to the ro^md our&ce, there 
will be two flat sur&oes ; divide the halves of the apple 
into quarters, and two more surfaces will be pro- 
duced. 

Inertia expresses the resistance which inactive mat- 
ter makes to a change of state. Bodies appear to be 
not only incapable of changing their actual state, whe- 
ther it be of motion or rest ; but to be endowed with a 
power of reeisHng such a change. It requires force to 
put a body which is at rest in motion : an exertion of 
strength is also requisite to stop a body which is already 
in motion. The resistance of a body to a change of 
state is, in either case, called its inertia. In playing at 
cricket, for instance, considerable stiength is teq&ed 
to give a rapid motion to the ball ; and in catching it 
we feel the resistance it makes to being stopped. Inert 
matter is as incapable oi stopping of itself, as it is of 
putting itself in motion. When ^ ball ceases to move, 
therefore, it must be stopped by some other cause or 
power, which you will understand better after we have 
treated of the next and last general property of bodies. 

Atinieiion is the general name under which we may 
include all the properties by which atoms of matter act 
on each other, so as to make them approach or con- 
tinue near to one another. Bodies consist of infinitely 
small particles of matter, each of which possesses the 
power of attracting or drawing towards it, and uniting^ 
with any other particle sufficiently near to be within 
the influence of its attraction. Ttiia power cannot be 
recogniaed in minute partkle8» except when they are: 

N 
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in contact, or at least appear to be so: it then makeB 
them stick or adhere together, and is hence called the 
oUraeHon of cohesion. Without this power solid bodies 
would fall to pieces, or rather crumble to atoms. 

The attraction of cohesion exists also in liquids ; it 
is this power which holds a drop of water sus^nded at 
the end of the finger, and keeps the minute watery, 
particles, of which it is composed^ united. But as this 
power is stronger in proportion as the particles of bodies 
are more closely united, the cohesive attraction of solid 
bodies is much greater than that of fluids. It is owing 
to the different degrees of attraction of different sub- 
stances, that they are hard or soft ; and that liquids are 
.thick or thin. The term- density denotes the degree of 
closeness and compactness of the particles of a body ; 
the stronger the cohesive attraction, the greater is tiie 
density of the body, whether it be solid or liquid. In 
philosophical language, however, density is said to be 
that property of bodies, by which they contain a 
certain quantity of matter, under a certain bulk or 
magnitude. Rarity implies a diminution of density, 
thus we should say, that mercury or quicksilver was a 
very dense fluid ; ether, a very rare one. We judge of 
the density of a body, by the weight of it ; thus we 
say, that metals are dense bodies, wood, comparatively 
a rare one. 

CapiUary MraeHon is an interesting variety of the 
attraction of cohesion. In tubes of smidl bore, liquids 
rise a certain hei^t within them, from the cohesive at- 
traction between the particles of the liquid and the 
interior surface of the tube. The smaller the bore, 
the higher will the liquid rise. All porous substances, 
such as sponge, bread, linen, &c. may be considered as 
collections of capillary tubes. If you dip one end of a 
lump of sugar into water, the water will rise in it, and 
wet it considerably above the sur&ee of that into which 
you dip it Capillary attraction probably contributes to 
the rise and circulation of the sap in the bark and wood 
of vegetables. 

A^viiCtion t^gramtoHon differs from that of cohesion^ 
inasmuch as the latter influences the jparftMtf of bodies 
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at imperceptible distances, whereas the former acts upon 
masses, and at ony distance, however great. Let us 
take for example, a very large body, and observe 
whether it does not attract other bodies. What is it 
that occasions the fall of a book when it is no longer 
supported ? You will say that bodies have a natural 
tendency to fall. That is true ; but that tendency is 
produced by the attraction of the earth. The earth 
being much larger than any body on its surface, draws 
to it every other, which is not supported. 

Attraction being mutual between two bodies, when a 
stone falls to the earthy the earth should rise part of 
the way to meet it. But when, on the other hand, you 
consider that attraction is in proportion to the mass of 
the attracted and attracting bodies, you will no longer 
expect to see the earth rising to meet ^^ stone. There 
are, however, some instances, in which the attraction of 
a large body has sensibly counteracted that of the earth. 
If a man, standing on the edge of a perpendicular side 
of a mountain, hold a plumb line in his hand, the 
weight will not fall perpendicularly to the earth, but 
incline a little towards the mountain. 

If the air did not impede the fall of bodies, attrac- 
tion would make them all descend with equal velocity. 
It may be objected, that since attraction is proportioned 
to the quantity of matter which a body contains, the 
earth must necessarily attract a heavy body more 
strongly, and consequently bring it to the ground more 
rapidly than a light one. In answer to this, it must be 
observed that bodies have no natural tendency to fall any 
more than to rise, so that the force whiqh brings them 
down, must be in proportion to the quantity of matter 
it has to move. Thus a body consisting of a thousand 
particles of matter, requires ten times th^ force of ali^ 
traction to brin^ it to the ground, in the same space of 
time, that a bo(^ consisting oi only a hundred particles 
does. 

There are some bodies which do not appear to gr^^vi* 
tate : smoke and steam, for instance? nse instea4 of f^l, 
but it is still gravity which prodHces thejjr ascent. The 
air nearer the earth being heavier than smoke^ steam^ or 
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other vApours, not only suqpports these Ji^t bodies^ but« 
by its own tendency to sinK below them, forces them 
to rise. The principle is just the same as that by which 
a cork, if forced to the bottom of a vessel of water, 
rises to the top as soon as it is set at liberty. Balloons 
ascend upon the same principle, the materials of which 
they are made, are heavier than the air, but the air 
with which they are filled is considerably lighter ; so 
that, on the whole, the balloon is lighter than the air 
which is near the earth, and consequently rises. 



ON THE LAWS OF MOTION, AND THE CENTRB 
OF GRAVITY. 

' The science of mechanics is founded on the laws of 
motion ; it will therefore be necessary to explain these 
laws before we examine the mechanical powers. Mo- 
tion consists in a change of place. A body is in motion 
whenever it is changing its situation with regard to a 
fixed point. Now, as one of the general properties of 
bodies is inertia, it follows that a body cannot move 
without being put into motion. The power which puts 
a body into motion is called Jbrce ; tne stroke of the 
hammer is the force which drives the nail ; the exertion 
of the horse in pulling, that which draws the carriage. 
Gravitation is the force which occasions the fall of 
bodies, cohesion that which binds the particles of bodies 
together, and heat a force which drives them asunder. 
When a body is acted on by a single forpe, the motion 
is always in a straight line, and in the direction in which 
it received the impulse. 

The rate at which a body moves is called its vetoeity ; 
and it is one of the laws of motion, that the velocity of 
the moving body is proportional to the force, by which 
it is put in motion. The velocity of a body is called 
absolute^ if we consider its motion, without any regard 
to that of other bodies. When, for instance, a horse 
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goeft fifty miles in ten hours, his velocity is fiT^ miles 
an hour. It is termed relative^ when compared with 
that of another body which is itself in motion. Thus 
a man asleep in a ship under sadl, remains at rest rela* 
tively to the vessel, though he partakes of its absolute 
motion. If two carriages go along the same road, their 
relative velocity will be the difference of their iabsolute 
velocities. 

The motion of a body is said to be unjl^rm^ when it 
passes over equal spaces in equal times, it is produced 
by a force having acted on a body once, and having 
ceased to act, sudi as the stroke of a bat on a cricket- 
ball. It may be said, l^t the motion of the ball is 
ndther uniform nor in a straight line. In answer to 
this objection, you must observe that the ball is inert, 
having no more power to stop than to put itself in mo* 
tion ; if it &11, therefore^ it must be stopped by some 
force superior to that by which it was projected ; and 
this force is gravity, which counteracts and finally over- 
comes that of projection. If neither gravity nor any 
other force opposed its motion, the cricl^t^'ball, or even 
a stone tlu'own by the hand, would continue to proceed 
onwards in a right line and with a uniform vdocity« 
We have no example of perpetual motion on the sur* 
iacB of the earth ; because gravity, the resistance of 
the air or friction, ultimately destroys all motion. 
When we study the celestial bodies, we find that nature 
abounds with examples of perpetual motion, and that it 
conduces as much to the harmony of the system of the 
universe, as the prevalence of it would be destructive 
of all stability on the sur&ce of the globe. 

Retarded motion is produced by some force acting 
on a body in a direction opposed to that which first 
put it in motion, and thus gradually climinishing its 
velocity. 

Aeeelerated motion is produced, when the force, 
which puts a body in motion, continues to act upon 
it during its motion, so that its velocity is continually 
increas^ Let us suppose, that the instant a stone 
is let fall from a high tower, the force of gravity were 
annihilated : the stone would nevertheless descend ; for a 
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body, having once deceived an impulse, will not stop, 
but flaove on with a uniform velocity. If, then, the 
force of gravity be not destroyed, after having given 
the first impulse to the stone, but continue to act upon 
it during* the whole of its descent, it is easy to under- 
stand that its motion will be thereby accel^ated. It 
has been ascertained, both by experiment and calcti- 
lations, that bodies descending from a height by the 
force of gravity, fall axteen feet in the first second of 
time, three times that distance in the next, five times 
in the third second, seven times in the fourth, and so 
on, regularly increasing according to the number of 
second during which the bf dy has been falling. Thus^ 
the height of a building, or the depth of a well may be 
known, by observing the length of time which a stone 
takes in filing from the top to the bottom. If a stone 
be thrown upwajrd3, it takes the same length of time^ 
ascending that it does in descending. In &e first case, 
the velocity is diminished by the force of gravity ; in 
the second, it is accelerated by it. 

The momentttm of bodies is the force or power, with 
which one body would strike another. The momentmn. 
of a body is composed of its weight multiplied by its 
velocity. The quicker a body moves, the greater 
will be the force with which it will strike against 
another body ; and we know also, that the heavier a 
body is, the greater is its force ; therefore the whole 
power or momentum of a body is composed of these 
two properties. It is found by experiment, that if the 
weight of a body be represented by the number 3, and 
its velocity also by 3, its momentmn will be. nine. 

The reaction of bodies is the next law of motion to 
be explained. When a body in motion strikes another 
body, it. meets with resistance ; the resistance of the 
body at rest will be equal to the blow struck by the 
body in motion ; or in philosophical language, action 
and reaction will be equal and in opposite directions* 
Birds, in flying, strike the air with their wings, and it 
is the reaction of the air which enables them to rise or 
advance forwards. 
. If we throw a ball against a wall, it rebounds ; tius 



dbyGoogk 



871 



return of the ball is owing to the reaction' of the 
wall against which it struck, and is called reflected 
mdtion. 

Compound motion is that produced by the action of 
two forces. If a body be struck by two ecmal forces, 
in opposite directions, it will not move, but if the 
forces, instead of acting on the body in opposition, 
strike it in two directions inclined to each other, at an 
angle of 90 degrees, it 'will move in the diagonal of 
a square ; thus [Fig. 1,] if the ball a be struck by 
equal forces at x and at ^, the force jc would send it 
towards b, and the force « 

jr towards c: and since 'j, ^^ Fig. I.. 

these forces are equal, 
the body cannot obey 
one impulse rather than 
the other, yet as they are 
not in direct opposition, 
they cannot entirely de- 
stroy the effect of each 
other; the body will there- 
fore move, but, following 
the direction of neither, 
it will move in a line 
between them, and reach i> in the same space of 
time that the force a; would have sent it to b, and 
the force y would have sent it to c. Now, if two lines 
be drawn from d to join b and c, a square will be 
produced, and the oblique line e, which the body 
describes, is the diagonal of a square. Supposing the 




Fig. 2. 



two forces to be unequal 
[Fig. 2] that ^, for in- 
stance, is twice as great 
as 1/; then ;r will drive the 
ball twice as far as j^, con- 
-sequently the line a b 
will be twice as long as 
<he line a c; the body 
will in this case move to 
i> ; and if the lines be drawn from that point to b and 
e, the ball will move in the diagonal of a rectangle. 
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Let us now suppose the two forces to foe ttneaual, j^i^ 
not to «ct on the bsU in the direction of a right &ngji^ 
but in that of an acute angle. The ball will move 

« Fig. S. y ^ ^ -'-^ ^^ 

^ diagonal of a 
parallelogram>A 
B D c. Forces 
acting in the di-' 
rection of lines 
forming an ob* 
tuse angle will 
alsoproducemo^ 
tion in the diagonal of a parallelogram. For instance, 
if the body set out from b instead of a, and be imnelled 
by the forces m and n, it will move in the dotted 
diagonal b c. 

Circular motion is produced by the action of two 
forces on a body, by one of which it is projected 
forward in a right line, whilst by the other it is con- 
tinually directed towards a fixed point. For instance, 
if I whirl a ball fastened to my hand with a strings it 
is acted on by two forces, and has a circular motion } 
one of the forces is that which I give it, which repre-^ 
sents the force of projection, the other force is the 
string which confines it to my hand. If during its 
motion the string were suddenly to break, the ball 
would fly off in a straight line, and this, because it would 
then be acted on by only one force ; for, as we have said, 
motion produced by one force is always in a right line. 
The point or line, to which the motion of a bodv is 
confined, is called the eev^e or asns of motion. This 
centre or axis remains at rest, whilst all the other 
parts of the body move round it : when a top is spun, 
the axis is stationary, whilst every other part is in 
motion round it. There is one curcumstance in 
circular motion, which must be carefully attended to ; 
which is, that the further any part of a body is firom 
the axis of motion, the greater is the velocity. The 
force, which confines a body to a centre, round which 
it moves, is called the cmtriD€tal force ; and the force, 
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whidi im{>elfi a body to fly fh)in the cafitire,' is called 
the dimlrt/^tt/ force* In drcuUur motion these two 
IbroeB balance each other. 

If a bidl be thrown in a horizontal direction, it is 
acted upon by three forces, viz. the force of pro- 
jection; the resiarUHice of the, air through which it 
passes ; and the force of gravity which finally brings 
it to the ground. Bodies thus projected desoribe a 
C&tve line in tiieir descent. If the forces of projec- 
tion and of gravity both produced uniform motion, 
the ball would move in itie diagonal of a paral- 
lelogram : but ' the motion produced by the force 
of projection alone is uniform, that produced by^ 
gravity is accelerated ; and it is this acceleration which 
makes it &11 in a curve instead of a straight line. The 
curve line which a ball describes, .if the resistance of 
the air be not taken into consideration, is called in 
geometry & parabola. 

The middle point of a body is called its centre of 
magniittdey that is, the centre of its mass or bulk. 

The centre of gramhf is the poin.t about which all 
the parts of a body exactly balance each other, in 
every position of the body ; if therefore Xh\& point is 
supported, the body wiU not fall. When a boat is in 
danger of being upset, it is dangerous for the passen- 
gers to rise suddenly ; this is owing to t^eir raising the 
centre of gravity. When a man stands upright, the 
centre of gravity of his body is supported by &e feet. 
If he lean to one side he wiU no longer stand firm. A 
rope-dancer performs all his feats of agility, by dexter-* 
onsly supporting his centre of gravity ; whenever he 
finds himself in danger of losing his balance, he shifts 
the heavy pole which he holds in his hands, in order to 
throw the weight towards the side that is deficient ; 
and thus by changing the situation of the centre of 
gravity, restores his equilibrium. A person carries a 
single pail of water wifli great difficulty, owing to the 
centre of gravity being thrown on one side : but two 
pails, one hanging on each arm, are carried with much 
greater facility, because they balance each other. 

n5' 
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When two bodies are fast^ed together, they are to 
be considered as forming btft 
one body. If the two bodies 
be of equal weight, the centra 
of gravity will be in the middle of the line which unites 
them ; but if one be heavier 
than the other, the centre 
H— fl^HIB of gravity will be proportion- 
ably nearer the heavy body 
than the light one. 




ON THE MECHANICAL POWERS. 

There are six mechanical powers, viz. the lever, the 
ptdletfi the wheel and axle, the inclined planet the wedge 
and the sci^ew. Oiie or more of these enters into the 
composition of every machine. 

In o(rder to understand the power of a machine, 
there are four things to be considered. Firstly/, the 
power that acts ; this consists in the effort of men or 
horses, of weights, springs, steam, &c. Secondly, the 
resistance which is to be overcome by the power. The 
effect of the power must always be superior to the 
resistance, otherwise the machine could not be put 
in motion. For instance, were the resistance of a 
carriage equal to the strength of the horses employed 
to draw it, they would not be able to draw it. ' Thirdli/^ 
we are to consider the centre of motion, or, as it is 
termed in mechanics, the futcrwrn, which means a 
prop. And laathf, the respective velocities of the power, 
and of the resistance. 



THE LEVER. 

The levei' is an inflexible rod or beam, that is to 
say, one which will not bend in any direction. For 
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Iii8ta»ce> the steel rod, to which a pair of scales is $us« 
fiended, is a lever, and the point by which it is sus- 
pended, called the prop or fulcrum, is also the centre 
of. etKytion. The two parts of a lever, divided by the 
fulcrum, are called its arms. Now, both scales being 
empty, they are of the 
same wei^t, and con- 
sequently balance each 
other. We have stated 
that if two bodies of 
«qual weight are ^tened 
together, the centre of 
gravity will be in the 
middle of the Hne that 
connects them ; the centre 
of gravity of the scales must, therefore, be in the 
middle between them, as the fblcrum is, and, this 
being supported, the scales balance each other. 

You recollect, that if a body be suspended by that 
point in which the centre of gravitv is situated, it will 
remain at rest in any position indifferently ; which is 
not the case with this pair of scales, for when we hold 
them inclined, they instantly regain their equilibrium. 
The reason of this is, that the centre 6f suspension, 
instead of exactly coinciding with that of gravity, is a 
little above it. If, therefore, the equilibrium of the 
scales be disturbed, the centre of gravity moves in a 
small circle round the point of suspension, and is there- 
fore forced to rise ; and the instant it is restored to 
liberty, it descends and resumes its situation im- 
mediately below the point of suspension, when the 
equilibrium is restored. It is this property ,which 
renders the balance so accurate an instrument for 
weighing goods. If the scales contain different 
weights, the centre of gravity will be removed towards 
the scale which is heavier, and being no longer sup- 
ported, the heaviest scale will descend. If the lever 
be taken off the prop, and fastened on in another point, 
that other point then becomes the fulcrum. In 
this case the equiBbrium is destroyed; the longer 
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0f tlie 
haavieHv and 
The centre d gm^'v 
not wfiported, beotiwe it 
is no k^ger tmmedialfily 
bdcnr the point ctf 9m* 
pension* But if we oen 
l>ring the centre q[ m- 
vity immediately h&m 
that point, as it is no«r 
situated, die scales wiU 
again balance each other^ 
"nms . if a heavy weight 
be placed in the scale suspended to the shorter arm 
of tne lever, and a lighter one into that suspended to 

the longer arm» the 



equilibrium will be re* 
stored. It b not^ thare* 
fore» in^Hracticable to 
make a heavy body ba* 
lance a light one; and 
by this means an im- 
position in the weight of 
goods is sometimes ef- 
fected. An ingenious 
balance, ^called a. steeU 
yard, has been invented, on the principle that a 
weight increases in effect in proportion to its distance 
from the fulcrum. 

When a lever is put in motion, the longer arm, or 
acting part of the lever^ must move with greater 
velocity than the shorter arm, or resisting part of the 
lever, because it is further from the centre of motion. 
When two boys ride on a plank drawn over a log of 
wood, the plank becomes a lever^ the log which sup* 
ports it the ^crum, and the two boys, the powar and 
the resistance at each end of the lever* When the 
boys are of equal weight, the plank must be supported 
in the middle to make the twp arms equal; if Ihey 
differ in weight, the plank must be drawn over the 
prop, so as to make the arms unequal, and the lighter 
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b^ itnnt be pl4ced ftt the extremity <if the longer jnn, 
in otfdBt that tlie greater vekxaty of his motton may 
oam|>eii8ate for the superior gravity of hit comfiaziioiH 
so aa ta render thdr momentuiDs equid» But we know, 
that the action of the power must be greater than the 
reiiatanoe in order to put a machine in motion. For 
thia puqKwe each boy at his descent touches the 
ground with his feet; and the suppiOrt he receives 
irom it diminishes his weight, and enables his compa- 
nion to raise him ; thus each boy alternately represents 
the power and the weight, and the two arms alternately 
perfohn the Amction of the acting and the resisting part 
ofthelevtr. , 

A lever in moving, describes the arc of a circle^' icft 
it can move only around the fulcrum or centre of mo- 




tion. It would be impoBsible for one child to rise per- 
pendicularly to the point a, or for the other to desc^ 
in a.straight line to b ; they each describe arcs of their 
respective circles ; and it may be judged from the dif«* 
ferent dimensions of the circle how much greater the 
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velocity of the little child must be than that of llie 
bigger one. Enonnous weights may be raised by levers 
of this description, for the longer the acting part of the 
lever is in comparison to the resisting part, the greater 
is the effect produced by it; because the greater i» the 
velocity of the power compared to that of the weights. 
We have all seen a heavy barrel or tun rolled over 
by thrusting the end of a 
strong stick beneath it and 
resting it against a log of 
wood, or any other object 
which can give it support, 
near the end in contact 
with the barrel. The stick, in this case, is a lever, the 
support, the prop or fulcrum ; and the nearer the latter 
is to the resistance, the more easily will the power be 
able to move it. 

There are three different kinds of levers; in the 
firsts which comprehends the several levers we have de- 
scribed, the fulcrum is between the power and the 
weight. When the fulcrum is situated equally be- 
tween the power and the weight, as in the balance, the 
power must be greater than the weight, in order to 
move it ; for noUiing can in this case be gained by 
velocity. The two arms of the lever being equal, the 
velocity of their extremities must be so likewise. The 
, balance is therefore of no assistance as a mechanical 
power, but it is extremely usei^l to estimate the res- 
pective weights of bodies. But when the fulcrum, f, 
of a lever is not equally distant from the power and the 
>», . weight, and that the power, 

^\ p, acts at the extremity of 

{K ^^ longer arm, the power 

^ *^ ■ weight, w, its deficiency 

^ being compensated by its 
greater velodty ; as we ob- 
served in describing the see^saw. Therefore, when a 
great weight is to be raised, it must be fastened to 
the shorter arm of a lever, and. the power applied to 
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the longer arm. Bat, if the case will <adniit of piittinff 
the end of the lever under the weight, no fastening wiS 
be required, as you may peroeire by stirring the fire. 
The poker is a lever of the first kind : the point, where 
it rests against the bars of the grate, whilst stirruig the 
fire, is the fulcrum \ the short arm, or resisting part of 
the lever, is* employed in lifting the weight, which is 
the coals ; and tiie hand is the power, applied to the 
longer arm, or acting part of the lever. A pair of scis- 
sors is an instrument composed of two levers, united in 
one conunon fulcrum ; the point at which the two levers 
are screwed together, is the fiilcrum ; the handles to 
which the power of the fingers is applied, are the ex* 
trmn^ties of the acting part of the levers ; and the 
cutting parts of the scissors are the resisting parts of 
the levers : therefore, the longer the handles, and the 
shorter the points of the scissors, the more easily vnXL 
they cut. Thus, when pasteboard,' or any hard sub- 
stance is to be cut, that part of the scissors nearest the 
screw or rivet is used. Snuffers, and most Idnds of 
pincers, are levers of a similar description, the great 
force of which consists in the resisting part of the 
lever beii^ very short in comparison of the acting part. 
In levers of the second kind, the weight, instead of 
being at one end, is situated between the power and 
the fulcrum. In moving it, 
the velocity of the power 
must necessarily be greater 

than that of the weight, as ' ± i 

it is more distant from the A f 

centre of motion. We may (B 

sometimes see a barrel moved ^ 

by means of a lever of the second kind, as well as by 
one of the first. The end of the stick that is Uinist 
under the barrel rests on 
the ground, which be- 
comes the fiilcrum; the 
barrel is the weight to be 
moved, and the power the 
hands applied to the other 
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end iSt the lever^ In this ingtaace there is sn iirnnfiOSB 
diffierence in the knglh of the mm of the levnr,r ifaiEr 
weighjt being ahnoat dose to the fulcrum, siidthe«d»a»« 
Uge ^ain^ is proporiionai. The most commoD txan^le 
that we have of levers of the second kind is in the doom 
of our apartments; in these the hinges represent the M* 
crum ; the hand, the power appli^ to the other end ^ 
the lever; and the door, or rather its inertia, is the wei^ 
which occupies the "whole of the space between the 
power and the iukrum. Another very Gommon m¥. 
stance is found in an oar ; the blade is kept in the same 
place by the resistance of the water, and beoomea the 
fulcrum, the resistance is api^ed where the oar passes 
over the side of the boat : and the hands at the handle 
lure the power. Nutncrackers wre cbuble lerere of this 
kind : the hinge is the fulcrum ; the nut<iackecB the 
resistance, and the hands the power. 

In levers of the third kind, the fulcrum is also at 
one of the extremities, the w^ght or resistance at the 
other, and the power is applied between the fulcrum 

and the resistance. Thus 
the ftdcrum, the weight, 
and the power, each in its 
turn, Qooipies some part 

F ^ : — ' " 1 of the lever between its 

extremities. But in this 
third Jdnd of lever, the 

weight being further from 

w the centre of motion than 
the power, the difficulty of raising it, instead of beuig 
diminished is increased. Levers of this description are 
used when the object is to produce great velocity. The 
aim of mechanics, in general, is to gain foree by ex* 
changing it for time ; but it is sometimes desirable to* 
produce great velocity by an expenditure of force. The 
treddle of the common turning lathe affords an example 
of a lever of the third kind employed in gaining time, or 
velocity, at the expense of force. A man, in raisiiig a 
long ladder perpendicularly against a wall, cannot plaoe 
his hands on the upper part of the ladder ; the power 
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ti wa aift ii tt ^ nbtmmjniy pllK^ neirer the fulcrum than 
Ite weight, for the haadi are the power» the groundi 
the fuhTuniy and the hidder the weighti which, inthii» 
eft .well as ki the doori may be conaidered aa collected 
in the <^iitre of gravity of the ladder, about half 
way up it, and consequently beyond the point where 
the hands are applied. This kind of tever is em- 
ployed in the structure of the human frame* In 
lifthig a w^ht with the hand, the lower part of the 
arm becomes a lever of the third kind ; the elbow is 
the fidcrum; the muscles which move the arm, the 
power } and aa these are nearer to the elbow, than the 
hand is, it is necessary that their power should exceed 
the weight to be raised. It is of more consequence 
that we should be able to move our limbs nimbly, than 
that we should be able to overcome great resistance ; 
for it is comparatively seldom that we meet with great 
obstadesi and when we do^ they can be overcome by 
art. 



THE PULLEY. 

The jMrfby, which is the second mechanical powerwe 
are to examine, is a circular flat piece 
of wood or metal, with a string running 
in a groove round it, by means of whi(£ 
a wdght may be pulled up. Thus pul*> 
leys are used for drawing up curtains, 
the sails of a ship, &c. When the pul* 
ley is fixed^ it does not increase the 
power to ral^ the weight. If p represent the power 
to rduse the weight w, it is evident that the power 
ntlst be greater than the weight in order to move 
it. A fixed pulley is useful, therefore, <mly in alter- 
ing the direction of the power and its most frequent 
practical application is to enable us to draw upa weight 
hy drawing down the string, connected with the pulley. 
But a moveable pulley affords mechanical assistance. 
The hand winch sustains Uie otsk by means of the 
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cord D E, passing round the moveable pulley a c, 
does it more easily than if it held the cask suspended 
to a cord without a pulley ; for the fixed hook h, to 
which one end of the cord is fastened, bearing one half 
of the weight of the cask, the hand has only the other 
half to sustain. 

• Now, it is evident, that the hook affords the same 
assistance in raising, as in sustaining the cask, so that 
the hand will have only one-half of the weight to raise. 
But observe, that the velocity of the hand mu^t be 
double that of the cask ; for in order 
to raise the latter one inch, the hand 
must draw the two strings (or rather 
the two parts, d and £, into which the 
string is divided by the pulley,) one 
inch each ; the whole string being 
shortened two inches, while the cask 
is raised only one. Thus the advan- 
tage of a moveable pulley consists in 
dividing the difficulty. Twice the 
length of string, it is true, must be 
drawn, but one-half the strength is 
required which would be necessary to 
raise the weight without such assist- 
ance ; so that the difficulty is over- 
come in the same. manner as it would 
be by dividing the weight into two equal parts, and 
raising them successively. The pulley, therefore, acts 
on the same principle as the lever, the deficiency of 
strength of the power being compensated by superior 
velocity ; and it is on this principle that all mechanical 
power is founded. In the fixed pulley, [p. 281,] the 
line A may be considered as a lever, and B the ful- 
crum : then the two arms a b and b c being equal, the 
lever will affi>rd no aid as a mechanical power ; since the 
power must be equal to the weight in onder to foaiaiie« 
it, and superior to the weight in order to raise it. In 
Xhe moveable pulley you must consider the point a as 
the fulcrum ; A b, or half the diameter of the puUey, as 
the shorter arm i and a c, or the whole diameter^ as the 
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longer arm. It may, perhaps, be objected to pulleys, 
that a longer time is xeqtiired to raise a weight with 
their aid than without it. That is true, for it is a fun- 
damental law in mechanics, that what is gained in 
power is lq>t in time ; this applies not only to tie puUey^ 
but to the lever and all tiie other mechanical powers. 
It would be wrong, however, to suppose that the loss 
was equivalent to the gain, and that we derived no ad- 
vantage from the mechanical powers ; for since we are 
incapable of augmenting our strength, that science is 
of wonderful utility which enables us to reduce the re- 
sistance or weight of any body to the level of our 
strength. This we accomplish, by dividing the resis- 
tance of a body into parts, which we can successively 
overcome ; and if it require a sacrifice of time to 
attain this end, you must be sensible how very ad- 
vantageously it is exchanged for power. 
The greater the number of pulleys con- 
nected by a string, the more easily the 
weight is raised ; as the diflBculty is divided 
amongst the number of strings, or rather 
of parts, into which the string is divided 
by the pulleys. Several pulleys thus con- 
nected form what is called a system, or 
tackle of pulleys. You may have seen 
them suspended from cranes to raise goods 
into warehouses, and in ships to draw up 
sails. Here both the advantages of an in- 
crease of power and change of direction 
are imited ; for the sails are raised up the 
masts by the sailors on deck, from the 
change of direction which the pulleys ef- 
fect ; and the laboiu: is facilitated by the 
mechanical power of a combination of pul- 
leys. Pulleys are frequently connected, a$ 
described, both for nautical and a variety of other 
purposes; but, in whatever manner pulleys are con- 
nected by a single string, the mechanical power is the 
flame in it* principle. 
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THE WHEBL AND AXLE. 

The third mechanical power is the wheel and axle. 
Let us suppose the weight w to be a bucket of water 
in a well, which is to be raised by winding the rope, to 
which it is attached round, 
the axle; if this be done 
without a wheel to turn the 
axle, no mechanical assist- 
ance is received. The axle 
without a wheel is as im- 
potent as a single fixed pul- 
ley, or lever, whose fulcrum 
is in the centre; but add 
the wheel to the axle, and 
you will immediately find the 
bucket is raised with much 
less cUfficulty. The axle acts 
the part of the shorter arm of the lever, the wheel that 
of the longer arm. The velocity of the circumference 
of the wheel is as much greater than that of the axle, 
as it is further from the centre of motion ; for the 
wheel describes a large circle in the same space of Ame 
that the axle describes a small one, therefore the power 
is increased in the same proportion as the circumference 
of the wheel is greater than that of the axle. If the 
velocity of the wheel were twelve times greater than 
that oi the axle, a power nearly twelve times less than 
the weight of the bucket would be able to raise it. 



THE INCLINED PLANE. 

The fourth mechanical power is the indined plane. 
This is nothing more than a slope, or declivity, fre- 

3uently used to facilitate the drawing up of weights, 
t is not di£Bcult to imderstand, that a weight may with 
much greater ease be drawn up a slope uian it can be 
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raised the same height perpendicularly. But in this, as 
well as the other mechanical powers, the fiunlity is pur- 
chased by a loss of time ; for the weight, instead oi 
moving directly from a to c, must move firom B to c, 
and as the height of the plane is to its length, so muck 




is the resistance of the weight diminished. Thus, if a 
pulley be fixed at f, so that the string from f to w may 
be parallel to b c, and a string fixed to the weight w 
were connected with another weight p ; then if p bear 
the same proportion to w that the line a c does to the 
line B c, the two weights will balance each other, a 
considerable portion of the weight w being supported 
by the plane b c, and only the residue by the power p. 



THE WEDGE. 

The wed^Cf which is the next mechanical power, is 
composed of two inclined planes. Woodcutters some- 




ttiines use it to cleave wood. The resistance consists in 
the cohesive attraction of the wood, or any other body 
which the wedge is employed to separate.; and the 
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Advantage gained by this power is in the proportion of 
half its width to its length. The wedge, however, acts 
principally by being struck, and not by mere pressure j 
the proportion stated, is that which expresses its power 
when acting by pressure only. 

All cutting instruments are constructed upon the 
principle of die inclined plane, or the wedge. Those 
that have one edge sloped, like the chisel, may be 
referred to the inclined plane; whilst the axe, the 
hatchet, and the knife, (when used to chop or split 
asunder,) act on the principle of the wedge. But a 
knife cuts best wheh drawn across the substance it is to 
divide, as it is used in cutting meat ; for the edge of a 
knife is really a very fine saw, and therefore acts best 
when used like that instrument. 



THE SCREW. 

The screw, which is the last mechanical power, is 
more complicated than the others. It is composed of 
two parts, the screw and the nut. The screw s is a 
cylinder, with a spiral protuberance coiled round it, 
called the thread ; the nut n is 
perforated to contain the screw; 
and the inside of the nut has a 
spiral groove, made to fit the 
I spiral thread of the screw ; just 
luce the lid of a box which screws 
on. The handle which projects 
from the nut is a lever, without 
which the screw is never used as 
a mechanical power. The nut, 
with a lever i, attached to it, is 
commonly called a winch. The power of the screw, 
iSomplicated.as it appears, is referable to one of the 
ftiost simple of the mechanical .powers, the inclined 
plane. If a slip of paper be cut in the form of an 
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inclined pbine, and wound round a 
pencil, which will represent the cylin- 
der, it will describe a spiral line corres- 
ponding to the spiral protuberance of 
the screw. The nut ^en ascends an 
inclined plane, but ascends it in a spiral 
instead of a straight line. The closer 
the thread of the screw, the more easy 
is the ascent ; but the greater are the number of revo- 
lutions the winch must make ; so that we return to the 
old principle, what is saved in power is lost in time* 
The power of the screw may be increased, also, by 
lengthening the lever attached to the nut; it is employed 
either for compression or to raise heavy weights. It is 
used in cider and wine presses, in coining, in book- 
binding, and for a variety of other purposes. 

All machines are composed of one or more of the 
six mechanical powers we have examined. One more 
remark must be made relative to them, which is, that 
friction in a considerable degree diminishes their force. 
Friction is the resistance which bodies meet with in 
rubbing against each other. There is no such thing as 
perfect smoothness or evenness in nature. Polished 
metals, though they wear that appearance, more than 
any other bodies, are far from really possessing it ; and 
their inequalities may frequently be perceived through 
•9. good magnifying glass. When, therefore, the sur- 
faces of two bodies come into contact, the prominent 
parts of the one will often fall into the hc^low parts of 
the other, and occasion more or less resistance to 
motion. In proportion as the surfaces of bodies are 
well polished, the friction is diminished; but it is 
always considerable, and it is usually computed to de- 
stroy one-third of the power of a machine. Oil or 
grease is used to lessen friction ; it acts as a polish by 
filling up the cavities of the rubbing surfaces, and thus 
making them slide more easily over each other. It is 
for this reason that wheels are greased, and the locks 
and hinges of doors oiled. In these instances, the con- 
tact of die rubbing sur&ces is so close, and the rubbing 
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80 continual, that, notwidiiteiidiiig their being poUslieci 
and oiled, a considmMe di^;ree of friction is prodooeiL 
It is a remarkable Gtrcunistapce* that there is generally 
less friction between two bodies of different substances 
than of the same, it is oo this account that the iv^es 
in which the spindles of watches work, are frequently 
made of jewels; and that when two cog«^eels work 
in one another, the cogB of the one are often made of 
woody and the other of metaL 

There are two modes of firictioo ; the one occasioned 
by the sliding of the flat surfiice of a body, the other 
by Uie rolling of a circular body. The friction resulting 
from the first is much the more considersble ; for great 
force is required- to enable the diding body to overcome 
the resistance which the asperities of the surfaces in 
contact oppose to its motion* and H must be either Ulfted 
over, or break throv^h them ; whilst, in the other kind, 
the friction is tnms&nred to a smaller sur&ce, and the 
rough parts roll over each other with comparative 
fiMility. Hence it is, that wheels are often used €or the 
sole purpose of diminishiiig the resistance of friction. 
When, in descending a steep hill in a carriage, we fasten 
one of the wheels, we decrease the vdocity of the 
carriage, by increasing the friction, that is to say, by 
converting the n^ng friction of one of the wheels into 
the dragging friction ; and when casters are put to the 
legs of a table, the dragging is converted into the rolling 
fru^ion. 

A fly-wbed« whidi is a large heavy wheel attached to 
the axis of one of the principal wheels of the^ machinery 
in steam-engines and other large mainlines, acts in the 
first instance as a hea^iry weight to impede their free 
and uncontrolled motion. However paradoxical this 
mode of improving machinery may appear, it is, never- 
theless, of great advantage. The motion of a machine 
is always more or less variable. Whether the power 
consists in wind, water, steam, or the strength of 
animals, it caanot be made to act with per&ct regularity, 
nor can the woric which the machine has to periorm be 
alivays uuiiSbrm* Yet in manufactures, and most cases 
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m which machinery is employed, uniformity of action is 
essentially requisite, both in order to prevent injury to 
the machine, and imperfection in the work performed. 
The fly-wheel answers ^is purpose, by regubtting the 
action of the machine ; by its weight it diminishes the 
effect of increased action, and by lUi.mertia it carries 
on the machine with uniform velocity when the power 
transiently slackens ; thus, by either dieeking or impel- 
ling the action of the machine, it regulates, its motion so 
as to render it tolerably uniform. 

There is another circumstance which diminishes the 
motion of bodied, and which greatly affects the power 
of machines ; this is the resistance of the medium in 
which a machine is worked. 

All fluids, whether of the nature of air, or of water, 
are called mediums : and their resistance is generally 
proportioned to their density ; for the more matter a 
body contains, the greater the resistance it will oppose 
to the motion of another body striking against it. It 
is, therefore, more difficult to work a machine under 
water, than in the air. If a^ machine could be worked 
in vaciWy and without friction, it would be perfect ; but 
this is unattainable. A considerable reduction of 
. power mu&t, therefore, be allowed for the resistance of 
tlie^ir. 



ASTRONOMY. 

THE earth's annual MOTION. 

In attempting to give some general notions on astro" 
nomy, we shall not begin by entering into an explana- 
tion of the system of the celestial bodies, but select 
that portion which is most interesting to us, the earth, 
and when we have formed a distinct idea of the part 
which it performs in the general system, we shall be 
able to form some conception of the grandeur and 

o 
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immensity of the uoiyerse. Let us sii^pose the earjbk 
at its creation to have been projected forwards. We 
know, from the laws of motion, that if no obstacle 
impeded its course it would proceed inteminably in the 
same directioii, and 
with a uniform ve- 
locity. Let A re- 
present the earth, 
and 8 the sun. We 
shall suppose the 
earth arrivodat the 
point in iliiidi it is 
represented in the 
figure, having a 
velocity wMch 
would carry it on 
to B in the ^ace 
of one month ; whilst the sun's attraction would bring 
it to c in the same space of time. Reasoning upon the 
laws of uniform motion we might hastily conclude that 
the earth would move in the dmgonal a d of the paral- 
lelogram A A i> c, as a baU struck by two forces will do. 
But the force of attraction is continually acting upon 
our terrestrial ball, and producing an incessant deviation 
from a course in a straight line, and thus converts it 
into a course in a curve line. 

Let us detain the earth a moment at the point d, and 
consider how it will be affected by the combined action 
of the two forces in its new situation. It still retains 
its tendency to fly off in a straight line ; but a straight 
line would now carry it away to f, whilst the sun would 
attract it in the direction d 8. In order to know 
exactly what course the earth will foUow, another paral- 
lelogram must be drawp in the same manner as the 
first; the line df describing the force of projectbn, 
and the line d s that of attraction ; and it wiu be found 
that the earth will proceed in the curve line d o drawn 
in the parallelogram d f o e ; and if we go on through- 
out the whole of the circle, dramng a line from the 
earth to the sun, to represent the force of attraction, 
and another at a right angle to it, to describe that of 
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fNrqection, w« ahftU find that the elirth will proceed in a 
curve line passing tlurough similar pavallelognunt till it 
has con^eted the whole of the ciiicle. The adtractkm 
of the sun is the centripetal force, which confines the 
earth to a centre ; and me impulse of projection^ or the 
foiice which impels the earth to quit the suil and fly off, 
is the centrifi^ force. 

We have d^cribed the earth as moving in a circle, 
merely to render the explanation move simple, for in 
re^ftlity the centripetal and centrifueal forces are not so 
proportioned as to produce drcuhr motion ; and the 
earth's orbit or path round the smi, is not circular but 
elliptical or oval. 

Let us 8iJ^^>ose that when the earth is at a, its pnn 
jectile force does not give it a velocity sufficient to 
counterbalance that of gravity, so as to enable these 
powers conjointly to carry it round the sun in a circle ; 
the earth instead of describing the line a c, as in the ' 
former figure, will approach 
nearer the sun iu the line 
A B. Under these circum- 
stances it will be asked, 
what is to prevent our 
j^iproadiing nearer and 
nearer the sun till we fiill 
into it; for. its attraction 
increases as we advance 
towards it. There also 
seems to be another dan* 
ger. As the earth ap^ 
preaches the sun, the direc- 
tion of its motion is no longer perpendiculih' to that of 
attraction, but inclines mote nearly to it. When the 
esirth readies thit p«rt of its orbit at b, the force of 
projection would carry it to d, which brings it nearer 
the sun instead of bearing it away from it; so that 
being driven, by onte power, and drawn by the other 
iowaras this ' centre of destruction, it would seem 
iffipOBSible for us to escape. But with God nothing is 
impessMe. The eartii conthmes approaching the sun 
with an accelerated motion till it restchet the point s ; 




Digitized by V^OO^ ItT 



292 

when the pro|ecti]e force impels it in the direction £ r. 
Here then the two forces act perpendicularly to each 
other, and the earth is situated as in the preceding 
figure, yet it will not revolve round the sun in a circle 
for the following reasons. The centrifugal force in^ 
creases with the velocity of the body ; or, in other 
words, the quicker it moves the stronger is its tendency 
to fly off in a right line. When the earth arrives at e, 
its accelerated motion will have so far increased its 
velocity and consequently its centrifugal force, that the 
latter will prevail over the force of attraction, and drag 
the earth away from the sun till it reaches g. It is thus 
that we escape from the dangerous vicinity of the sun ; 
and as we t-ecede from It, both the force of its attrac- 
tion, and the velocity of the earth's motion diminish. 
From o, the direction of projection is towards h, that 
of attraction towards s, and the earth proceeds between 
them with a retarded motion, till it has completed its 
revolution. Thus the earth travels round the sun, not 
in a circle, but a^n ellipsis, of which the sun occupies 
one of the foci ; and in its course the earth alternately 
approaches and recedes from it, so that what at- first 
appeared a dangerous irregularity, is the means by 
which the most perfect order and harmony are produced. 
The earth, then, travels on at a very unequal rate, its 
velocity being accelerated as it approaches the sim, and 
retarded as it recedes from it. 

That part of the earth's orbit nearest the sun is called 
its periheiumy that part most distant from the sun its 
aphelion. The earth is about three millions of miles 
nearer the sun at its perihelion than at its aphelion. 
8ome SiXQ surprised to learn that during the hei^t of 
our summer, uie earth is in that part of its orbit which 
is most distant from the sun, and that it is during the 
severity of winter that we are nearest to it. The 
difference, howeveri of the earth's distance from the 
sun in summer and winter, when compared with its 
total distance from the sun, is but inconsiderable, for 
three millions of miles sink into insignificance in com- 
uarison of 95 millions oi miles, which' is o^ur mean 

^ance from the sun* The change c^ temperaturet 
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arising from this difference, would in itself scarcely be 
sensime, and it is completely overpowered by other 
causes which produce the variations of the seasons ; 
but the e]q[>lanation of these must be deferred, till we 
have made some further observations on the heavenly 
bodies. . 



PLANETS. 




The planets are celestial bodies which revolve round 
the sun, on the same principle as the earth. They 
are divided into primary and secondary. Those, which 
revolve immediately round the sun, are called primary. 
Many of these are attended in their course by smaller 
planets, which revolve round them: these are called 
secondary planets, satellites, or moons ; such is our 
moon, which accompanies tlie earth, and is carrifed with 
it round the sun. The sun is the general centre of 
attraction to our 'system of planets; but the satellites 
revolve round the primary planets, on account of their 
greater proximity. The force of attraction is not only 
proportional to the quantity of matter, but to the 
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'degree of proximity ef the attmcting foody. Hie 
poorer of attraction diimDidies as the squares of die 
diBtMice mcreaBe ; so that ,a planet, situated at twice 
tbe , distance at whidi we are from the sun, would 
gravitate four limes less than we do. The more distant 
planets, therefore, move slower in their orbits, for their 
projectile force must be proportioned to that of 
attraction. This diminution of attraction, by the 
increase of distance, also accounts for the motion of 
the secondary round the primary planets, in preference 
to the sun ; for the vicinity of the primary planets 
renders their attraction stronger than that of the sun. 
But since attraction between bodies is mutual, the 
primary planets are also attracted by their satellites. 
The moon attracts the earth, as well as the earth 
the moon ; but as the latter is the smaller body, her 
attraction is proportionally less. The result is, that 
neither does the earth revolve round the moon, nor 
the moon round the earth; but they .both revolve 
round a point, which is their common centre of gravity, 
and which is as much nearer the earth's centre of 
gi^vity than that of the moon> as the weight of the 
A)rmer exceeds that of the latter. 

\ The earth then has three different motions ; it re* 
volves round the sun, — ^it revolves upon its axis,— ^and 
it revolves round the point towards which the moon . 
attracts it ; and this is the case with every planet which 
is attended by satellites. The planets act on the sun 
in the same manner aa t^y are themselves acted on 
by their satellites; but the gravity of the planets 
(even when taken collectively) is so trifling, compared 
with that of the suo« that thiey do not cause it to move 
so much as one-half of its diameter. The planets 
therefore^ do not revolve round the centre of the sun, 
but round a point at a small distance from its centre* 
about which the sun also revolves* The sun likewise 
revolves on it^ axis. This motion is ascertained by 
observing certain spots which disappear and reappear 
regularly at stated times. 
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Mnrowy is this j^anet x^esrest the sim ; bis orbit ifl 
consequently contained i^thin our^ ; but his vicinity to 
the sun occasions his being nearly lost in the brilliancy 
of his mys ; and when we do see this planet, the sun is 
so dazzling, that very accurate observations cannot be 
iKMide upon Iwn^ He performs his revolution round 
the sun in about id^ty-fieven days, which is conse- 
quei^y the leiigth of bis year; the time of his rotation 
on his axis is not accumt^y known ; his distance from 
the sun is oemputed to be 37 millions of miles, and his 
diameter 3,%4 miles. 

Venusy the next in the order (^ the planets, is 68 
tnillions of ndes from the sun ; Ae revolves about her 
axis in 23 hours and 21 minutes, and goes round the 
sun in 224 days 17 hours* The diameter o( Venus is 
7,687 miles. The orbit of V^eius is within ours; 
during nearly one-half of her ooiurse we see her b^ore 
sun-rise, whsn she is called .the -morning star ; in the 
corresponding part of her orbit, on the other side, she 
rises utter tl^ the sun. We cannot then see her 
rising, as she rises m die day time ; but sl:^ also sets 
laJber ; so that we perseeive her approaching the hori^n 
after sun-set; she is then Ofuled Hesperus or the 
evening star. 

The J&irA is next to Venus* At pte»ent we shall 
only observe that we are 95 bullions of miles dbtant 
^om the sun— that we perform our annual revolution in 
365 days, 5 hoiurt, and 49 minuteB,-«-and are attended 
in orm* course by a «ngie moon. 

Man ooHMS next* He can never be between us 
and die cuxii like Mercury and Venus. His distance 
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from the sun is 144 millions of miles, he turns on his 
axis in 24 hours and 39 minutes ; and he performs his 
annual revolution in about 687 of our days : his 
diameter is 4,189 miles. Then follow four very small 
planets — Juno^ Ceres^ Pallas and Vesta^ which have 
been recently discovered, but whose dimensions and 
distances from the sun have not been very accurately 
ascertained. 

Jupiter is next in order. This is the largest of all 
the planets ; he is about 490 millions of miles distant 
from the sun, and completes his annual period in nearly 
twelve of our years, he revolves on his axis in about 
ten hours ; he is above 1,400 times as large as our 
earth, his diameter being 89>170 miles. He is attended 
by four moons. 

Saturn comes next, whose distance from the sun is 
about 900 millions of miles. His diurnal rotation is per- 
formed in ten hours and a quarter ; his annual revolution 
in nearly thirty of our years ; his diameter is 79,000 
miles. This planet is surrounded by a luminous ring, 
the nature of which astronomers are much at a loss to 
conjecture ; he has seven moons. • 

Georgium Sidus, or . Uranus, or Herschel (for all 
these names have been given to this planet) is the lastl 
It was discovered by Dr. Herschel in 1791. It is 
attended by six moons. It is the most distant planet 
from the sun that has yet been discovered ; being at a 
distance of no less than 1800 millions of miles from 
that luminary. Its diameter is about 35,000 miles. 
It takes about 83 years and a half to complete its 
revolution round the sun. 

Comets are supposed to be planets. The reappear- 
ance of some of them at stated times proves that they 
revolve round the sun ; but in orbits so eccentric, and 
running to such a distance from tJie sun, that they 
disappear for a great number of years. They are 
distinguished from tlie other celestial bodies, by their 
ruddy appearance, and by a long train of light called 
the tail. The length, of these tails is o&n many 
tflillions of miles. Some comets have been ascertained 
to move in long narrow ellipses. or ovals, round the 
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ftm, from which it has been inferred, perhaps hastily, 
that they all do so. The number of comets which 
ha^e occasioaUy been seen widiin the limits of our 
system, since the commencement of the Christian 
era, is about 50(i of which the paths of 98 haye been 
calculated 



FIXED STARS. 

The ancients, in order to recognize the fixed stars, 
formed them into groups, to which they gave particular 
names. In order to show their proper situations in the 
heavens, they should be painted on the irUermU surface 
i>f a hollow sphere, from the centre of which they 
might be viewed. We should then see them as they 
appear to be situated in the heavens. The twelve 
constellations, called the Signs of the Zodiac, are those 
which are so situated, that tlie earth, in its annual 
revolution, passes directly between them and the sun. 
They occupy a complete circle, or broad belt, in the 
Jieavens. Hence, a right line, drawn from the earth, 
and passing through the sun, would reach one of these 
constellations ; and the sun is said to be in that con- 
£tellation in which such a line would terminate. The 
<:ircle in which the sun appears to move, and which 
passes through the middle of the Zodiac, is called the . 
ecliptic. 

We have no means of ascertaining the distance of 
the fixed stars. When therefore they are said to be 
in the Zodiac, it is merely implied that they are 
situated in that direction, and that they shine upon us 
through that portion of the heavens which w^ call the 
Zodiac. Whether the apparent difference of the size 
and brilliancy of the stars proceeds frongi various de- 
uces of remoteness or of dimension, is a point which 
astronomers are not able to ascertain. Con»deri)gig 
them as suns, we know no reason why they should 
not vary in size, as well . as the plapets belonging tu 
them. 

o4 
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, It 9iay iiartiagpi be 9|b}ected Xo tbU xy^tfoiof tb« 
vnivcrse) that it is directly in opppsitipn to tb« 
evidence of our sense8» to whiohy i% ii plain and 
obvious, that the earth is motionless^ and that the wm 
lund stars revolve round it. 3ut our senses sometimes 
deceive us. When sailing on the water with a very 
steady breeze, the houses, trees, and every object 
appear to move, whilst we are insensible of the motion 
of the vessel in which we sail. It is only when some 
obstacle impedes our motion, that we are conscious ..of 
moving ; and were you to close your eyes while sailing 
on cairn water, with a steady wmd, you would not be 
sennble of your motion ; for you could not feel it, and 
you could see it only by observing the change of place 
of objects on shore. So it is with the motion of the 
earth: every thing on its sw&ce, and l^e ak that 
surrounds it, accompanies it in its revolution—- it meets 
with no resistance, therefore we are insensible of raotioD* 
The apparent motion of the sun and stars a^ds us 
the same proof of the earth's motion, that the crew of a 
«ressel have of their motion, fr<Mn the apparent motion 
of the objects on shore. Imagine the earth to be 
sailing round its axis, and sucoessivdy passing by 
every star, which, like objects on land, we sii^^ose to 
be movmg, instead of ourselves. P«:s<ms who have 
asoended in balloons, tell us that the earth appears to 
sink beneath the banoon« mstead of the balloon rising 
above the earth. What an immense circuit the sun 
and stars would make daily, were their apparent 
motions real! Why should these enormous globes 
traverse such an immensity of space, merely to prevent 
the necessity of our earth revolving on its axis r The 
motion produced by the revolution of the earth <m its 
aads is about timteen miles and a half in a minute to 
an inlialntant of London. A person at the equator 
-moves much quicker, and one situated near the poles 
much slower, since they each perform a revolution in 
twenty four houm. But in p^orming its revolution 
round the sun, every part of the earth moves wi^ an 
equal velocity; and this velocity is no less than a 
'niaand miles a minute. 
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In ancdeot times, the earA w»$ sopposed to occupy 
the omtre of the univecse ; and the sun^ moon, and 
^urs lio Jrevoly^ vowuA it* This was tbe sygtem of 
Ptolemy j but since the beginning of the sixteenth 
century, that system has been discarded, and the solar 
system, such as we have described, was established 
by the celebrated astronomer Copernicus, and his 
followers, and is thence called the Copemican system. 
But the theory of gravitation, the duscovery of the 
source whence this beautiful and harmonious arrange- 
ment flows, we owe to the g&iius of Newton, who 
lived at a nnidi later period. 

Dwing the prevalence of the plague, in the year. 
1666, Newton retired into the country to avoid the 
contagion. When sitting ooe day in his orchard, 
. he observed an apple fall from a tree, which it is «aid 
led to that train of thought, whence his grand theory 
of universal gravitation was ultimately devd(^d. His 
first. reflection was, whether the apple would faU tp 
the ^arth if removed to a great distance from it ; then 
how &r it would require to be removed from the earth, 
before it would cease to be alttraqted ; would it retain 
its tendency to fall at the distance of a thousand miles, 
or ten thousand, or at the distance of the moon-^and 
here the idea occurred to him, that it was not im- 
possible that the moon herself might have a aimilar 
tendency, and gravitate to the earth in the same 
manner as the bodies on. or near its sur^e, and 
that this gravity might possibly be the power which 
balanced me centrical force implied in her motion in 
her orbit. It was then natural to extend this idea to 
the other planets, and considered them as gravitating 
towards the sun, in the same manner as the moon 
gravitates towards the earth. Who would imagine 
that the simple circmnstance of the fall of an apple 
would have led to such magnificent results ? It is the 
mark of superior genius to find matter for observation 
and nesearch in circumstaaces which, to ordinary 
minds, appear trhrial, because they are common, and 
wkh which they are 43ati8fied, because they are natporal, 
without reflecting that nature is our grand field of 
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observation — ^that within it is contained our whole 
store of knowledge : in a word, that to study the works 
of nature, is to learn to appreciate and admire the 
wisdom of God. 



THE TERRESTRIAL GLOBE. 

As the earth is the phmet in which we are most 
fMtfticularly interested, we shall explain the effects 
resulting from its annual and diurnal motions ; but for 
this purpose it will first be necessary to make you ac- 
quainted with the ari^kial terrestrial globe. This 
globe, or sphere, re? 
presents die earth. 
The line a b which 
passes throu|2:h its 




centre, and on 
which it turns, is 
called its axis ; 
and the two extre- 
mities of the axis 
are the poles, dis- 
tinguished by the 
names of the north 
and the south 
pole. The circle 
CD, which divides 
the globe into two 
equal parts between 
the poles, is called the equator, or equinoxial line ; 
that part of the globe to the north oi the equator is 
the northern hemisphere ; that part to the south of the 
«^quator, the southern hemisphere. The small circle 
)SF which surrounds the north pole, is called the arctic 
circle; gh surrounding the south pole, the antarctic 
circle. There are two intermediate circles, between 
the polar circles and the equator, that to the north, ik, 
^led tlie tropic of Cancer; that to the soutli, lm, 
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called the ttopic of Capricorn. Lastly, the circle lk, 
which divides the globe into two equal parts, crossing 
the equator, and extending northward as far as the 
tropic of Cancer, and southwards as far as the tropic of 
Capricorn, is called the Ecliptic. The delineation of 
the ecliptic on the terrestrial globe may convey false 
ideas ; for the ecliptic is an imaginary circle in the 
heavens, passing through the middle of the Zodiac^ 
and situated in the plane of the eartli's orbit. In order 
to understand the meaning of the earth's orbit, let us 
suppose a smooth, thin, solid plane cutting the sun 
through the centre, extending out as far as the fixed 
stars, and terminating in a circle which passes through 
the middle of the zodiac. In this plane the earth 
moves in its revolution round the sun ; it is therefore 
called the plane of the earth's orbit ; and the circle in 
which this plane cuts the signs of the zodiac is the 
ecliptic. 

The spaces between the several parallel circles on 
the terrestrial globe are called zones; that which is 
comprehended between the tropics is distinguished ' by 
the name, of the torrid zone ; the spaces, which, extend 
from the tropics to the polar circles, the north and 
south temperate zones; and the spaces, contained 
within the polar circles, the frigid zones. 

The several lines which are drawn from one pole to 
the other, cutting the equator at right angles, are 
called meridians. When any one of these meridians is 
exactly opposite the sun, it is mid-day, with all places 
situated on that meridian ; and with the places situated 
on the opposite meridian, it is consequently midnight. 
To places situated equally distant from these two meri- 
dians, it is six o'clock. If they are to the east of the sun's 
meridian, it is six o'clock in the aflemoon, because the 
sun will have previously passed over them ; if to the 
west, it is six o'clock in the morning, and the sun will 
be proceeding towards that meridian. 

Those circles which divide the globe into two equal 
parts, such as the equator and the ecliptic, are called 
great circles — to distinguish them from those which 
divide it into two unequal parts, as the tropic and polar 
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drdei, whidi are csUed small cdrdes. All eirclcis are 
divided into 360 equal pfirtSy called degrees ; jond theee 
degrees into 60 equal parts, called minutes. The diame- 
ter of a circle is a right line drawn across it, and paasins 
through the centre ; the diameter is equal to a little 
less Uian one-third of the circumference, and oonee- 
quently contains a length equal to nearly 120 degrees. 
A meridian, reaching from one pole to the other, is 
half a cirde, and thereft^re contains 180 degrees ; aad 
the distance from the equator to the pole is half of a 
meridian, or a quarter of the circumference of a cirde, 
and contains 90 degrees. 

Besides the usual division of circles into degrees, 
the ecliptic is divided into twelve equal parts, called 
sig^is, which bear the names of the constellationB 
through which this circle passes in the heavens. The 
de^ees, measured on the meridians from north to 
south, or from south to north, are called degrees of 
latitude; those measured from east to west on the 
equator, or any of the lesser drcles parallel to it, are 
called degrees of longitude. These lesser circles are 
called parallels of latitude ; because being every where 
at the same distance from the equatcH*, the latitude of 
everv point contained in any one of them is the same. 

The degrees of longitude must necessarily vary in 
lenfftli according to the dimensions of the circle on 
which they are redconed : those, for instance at the 
polar drcle, will be consideraMy smaller than those at 
the equator. The degrees of latitude, on the contrary, 
never vary in Jength; the meridians, on which they 
are reckoned, being all of the same dimensions. The 
leo^ of a degree of latitude is 60 geogmf^iioal miles, 
which is equd to 6d^ Fnglish statute miles. The 
degrees of longitude at the equator i»)ttld be of the 
same dimensions as' the degrees of latitude, were the 
tBTth a perfect sphere ; but its form is not exactly 
spherical, being scmiewhat protuberant about the 
equator, and flattened towards the poles. This form 
proceeds from the superior action of the centrifitgal 
power at ike equator. The revolution of the earth on 
'ts axis gives every particle a tendency to fly off from 
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aht !e«iiftr». T)u» lenckaey la ^tcanger iMr weaker, in 
proportioii to the velocily with irUch tlw partick 
moves. Now, a particle situated near one of the polar 
drdes makes a rotation in the same space of time as a 
particle of die equator; the latter, therefore, having a 
m[u<ji larger circle to describe, travels proportionably 
faster, so that the centrifugal force is much stronger at 
the equator than at the polar circle: it gradually 
decreases as we leave the equator and approach the 
poles, whi^e, as there is no rotatory motion, it entirely 
ceases. Even at the equator, however, there is no 
danger of our being thrown from the earth, th^^ force 
of gravity being were 288 times greater than the 
centrifugal force. 

Bodies weigh less at the equator than at the poles. 
There are two causes for this, — the diminution of 
gravity at the equator^ it being at a greater distance 
mm the earth's centre than the poles,*^and the 
increase of the oentnfugal force ; which, as it tends to 
drive b^es from die centre, must necessarily decrease 
the power of gravity. 



THE SEASONS. 



We shall now ei^bia the vsanation of the seasons, 
and the difference <^ the length of die days and nights 
in those seas(ms.-*»bodi effects resulting from the same 
cause. In moving round die sun, the axis of die eardi 
is not pe-pendicular to the plane of its orbit ; in other 
words, its axis does not move vouad the sun in 9n 
upright position, but danting or oblique. This you 
will understand more dearly, if 3fou carry a small 
globe round a candle which is to represent the sun«-~ 
You must consider the ecliptic drawn on the small 
globe as reinresenting the plane of the earth's orbit ; 
and the equator, which crosses the edipdc in two 
places, shows the degree of obliquity of the axis 4)f the 
earth in that orbit, which is nearly 2^ degrees. The 
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pmnts in which the ecliptic intersects the equator are 
called nodes. The globe at a is situated as it is in 




the midst of summer, or what is called the summer 
solstice, which is on the twenty-first of June. The 
north pole is then incUned towards>the sun, and the 
northern hemisphere enjoys much more of his rays 
than the southern. The sun now shines over the whole 
of the north frigid zone, and notwithstanding the 
eighth's diurnal revolution, it will continue to shine 
upon it as long as it remains in this situation, whilst 
the south frigid zone is at the same time completely in 
obscurity. 

Let the earth now set off from its position in the 
summer solstice, and carry it round the sun : observe, 
that the axis must be always inclined in the same 
direction, and the north pole point to the same spot in 
the heavens. There is a fixed star situated near that 
spot, which is hence called the North Polar star« The 
earth at b has gone through one quarter of its orbit, 
and is arrived at that point at which the ecliptic cuts 
or crosses the equator, and which is called the 
autumnal equinox. The sun now shines from one pole 
to the other. At this period of the year, the days 
and nights are equal in every part of the earth ; but 
the next step she takes in her orbit involves the north 
pole in total darkness, whilst it illumines that of the 
south. This change was gradually peparing as the 
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earth moved from avmmer to autumn. ' The imtant the 
earth passes the autaronal equinox, the long night of 
the north pole commences, and the south pole hegins to 
enjoy the light of the sun. As the earth proceeds in 
her orbit, the days shorten and the nights lengthen 
throughout the northern hemisphere, nritil it arrives at 
the winter solstice, on the 21st of December, when the 
north frigid zone is entirely in darkness, and the 
soathem enjoys nninterrapted day-light. Exactly half 
of the equator, it will be observed, is enlightened in 
every position, and consequently the day is there always 
equal to the night. 

Observe, that the inhabitants of the torrid zone 
have much more heat than we have, as the sun's 
rays fall perpendicularly on them, while they shine 
obliquely on the temperate, and almost horizontally on 
the frigid zone; for during their long day, the sun 
moves round at no great elevation above their horizon,- 
without either rising or setting. 

To a person placed in the temperate zone, the sun's 
rays will shine neither so obliquely as at the poles, nor 
so vertically as at the equator ; but will fall upon him 
more obliquely in autumn and in winter than in 
summer. Therefore, the inhabitants of the earth 
between the polar circles and the equator will not have 
merely one day and one night in the year, as happens 
at the pole ; nor will they have equal days and equal 
nights, as at the equator, but their days and nights will 
vary in length at different times of the year, according 
as their respective poles incline towards or from the 
sun, and the difference will be greater in proportion to 
their distance from the equator. — During the other 
half of her orbit, the same effect takes place in the 
Southern hemisphere, as what we have just remarked 
in the Northern. When the earth arrives at the vernal 
equinox, d, where the ecliptic again cuts the equator, 
or the 22d of March, she is situated with respect to the 
sun, exactly in the same position as in the autunipal 
equinox ; excepting that it is now autumn in the 
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SHitberB btmbphctey irfdle it is ipritt^ time ivltli us : 
for tbe lialf of the globe, which is ealightened, extends 
ezaetly finMi one pde to the other. On the tw<o days 
of the equinox the son is risihle at both poies ; imt 
only half of it is ^seen from either, the other half being 
eoflleealed by the hotieo^. 



ON THE MOON AND BCLIPSES. 

Let us now turn our attention to the moon. This 
sateUite csFokes round the earth in the space of twenty- 
seren days eight hours, kk au oibH nearly coinciding 
with the plane of the earth's orbit, and accompanies us 
in our revsolution round the sun. Her motion, there- 
iisee, is of a oomplieated nature; for, as the earth 
adnmces in her orbit, whilst the moon goes round her, 
the moon proceeds in a sort of progressi^ circle. 

The moon always presents the same fsoe to us, by 
which it is evident that die turns but once upon her 
axis, while she performs a revolution round the earth ; 
RO that the inhabitants of the moon have but one day 
and one night in tfas course of a lunar month. Since we 
always see the sane hemisphere of the moon, the 
inhabitants of that hemisphere alone can see the earth. 
One half of the moon, therefore, ei^oys our light every 
night, while the other half has constantly nights of 
darkness ; and we appear to the Inhabitants of the moon 
uAder all the changes, or phases, which the moon ex- 
hibits to us. 

When the moon is in tlie same direction from us as 
the sun, we cannot see her, as'her dark side is towards 
us ; but her disa|^earance is of very short duration, 
and as she advances in her orbit we perceive her under 
the form of a new noon. When ^ has gone throngh 
ona-Bixth of her orbit, one quarter of ber enlightened 
hemisphere will be turned towards the earth, and she 
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will tfaen appear horned. When the has performed 
one quarter of her orbit, she shows us one half of her 
enlightened side. She next aprpeart gibbons ; and after 
that fa[]l. As she proceeds in her orbit she beconee 
again gibbous, and her enlightened hemisphere turns 
gradually away from us, till she completes her orbit 
atad disappears; and then again resumes her form of a 
new moon. 

When the moon is full, she is always in opposition 
to the sun — when a new moon, in conjunction with it. 
At each of these times, the sun, the moon, and the 
earth are in the same right line ; but in the first case, 
the earlh is between the sun nmd the moon : in the 
^Qcand, tbe moon is between the sun and the earth. 
An ediipse can only take place when the sun, moon, 
and earth are in a straight line, or nearly so. When 
the moon passes between the sun and the earth, she 
intercepts his rays, or in other words, casts a shadow 
on the earth : this is an eclipse of the sun, and it con- 
tinues whilst the shadow is passing over us. When, on 
the contiyry, the earth is between tbe sun and tbe 
moon, it is we, who intercept the sun*s rays, and cas;^ 
a shadow on the moon : she then disappears from our 
view, and is eclipsed. 

Why, it may be asked, have we not a solar' and a 
lunar eclipse every month ? Because the planes of 
the orbits of the earth and moon do not exactly 
Qoincidea hm cross or iatersect eaeh other; aoid the 
moon generally pasaes either on one side or the oilier^ 
Wihen she is in conjunction wkh, or in opposition to, 
tbe sun ; and thenefore does not intercept die sun's rays, 
or pnaduee an eclipse: for this can only take place, 
when the earth and noon are in conjonedon near those 
parts of tjbeir orbits whidb cross each other (called the 
nodes of their orbita,) becauae it is then only that lh»y 
aw bolrii in the same pknse, and in a right line with the 
SMdO. A partial ecUpse takes place when the oMion^ in 
passing by the earth, does Mt enUrely escape her 
sbflfdow. When tbe eclipse happens precisely at the 
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nodes, tbey an nol only total» bnl last for aome length 
of time. 

When the aon is ecKpaed, the total darkness is con- 
fined to one particular spot of the earth, as the moon's 




sliadow is not large enough to cover the earth. The 
lunar* eclipses, on the contrary, are risible from every 




part of the earth, where the moon is ibove the 
horizon. 



THE TIDES. 

The tides are produced by the attraction of the moon. 
The cohesion of fluids being much less than that of 
solid bodies, they ^ more easily yield to the power of 
gravity, in consequence of which, the waters imme- 
diately below the moon are drawn up in a protuberance, 
producing a full tide, or what is commonly called high- 
water, at the spot' where it happens. According to this 
tlieory, you would imagine we should have full tide 
only once iik twenty ^four hours—- that is, every time 
that we were below the moon — while we find that 
we have two tides in the course of twenty-four hours, 
and that it is bigh-water with ua and with our antipodes 
at the same time. 
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This opposite tide is rather more difficult to explain 
than that which is drawn up beneath the moon, lu 
order to render the explanation more simple, let us sup- 
pose the earth to be everywhere covered by the ocean, 
M is the moon, abcd, the earth. Now, the waters 

on the surface 
of the earth 
about A, being 
more strongly 
attracted than 
in any other 
part, will be 
elevated, the at- 
traction of the moon at b and c, being less ; but still it 
will be greater there than at d, which is the part most 
distant from the moon. The body of the earth will 
therefore be drawn away from the waters at d, leaving 
a protuberance similar to that at a ; so that the tide a 
is produced by the waters receding from the earth, and 
the tide v by the earth receding from the waters. 

The influence of the sun on the tides is less than that 
of the moon ; for observe, that the tides rise in conse- 
quence of the moon attracting one part of the waters 
more forcibly than another part ; it is this inequality of 
attraction which produces full and ebb tides. Now the 
distance of the sun is so great, that the whole globe of 
the earth is comparatively but as a point, and the dif- 
ference of its attraction for that part of the waters most 
under its influence, and that part least subject to it is 
but trifling ; and no part of the waters will be much 
elevated above, or much depressed below their general 
surface by its action. The sun has, however, a con- 
siderable effect on the tides, and increases or diminishes 
them as it acts in conjunction with, or in oppobition to, 
the moon. 

The moon is a month in going round the earth ; twice 
during that time, therefore, at full and at change, she 
is in the same direction as the sun. Both then act 
in conjunction on the earth, and produce very great 
tidesj called spring tides, as represented at a and b 
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orbit, the san» instead of affording assistance, weakens 
her. power by acting in opposition to it ; and snialler 
tides are produced called neap-tides. 




Since attracUdn is mutual between the moon and the 
earthy we {wodac^ tides in the moon ; and th«se are 
more considel«ble» in proportion as our planet is larger. 
Neither the moon nor the earth in reidity assume atf 
oval form» for the land which intersectis th« Wttter des^ 
troys the regularity of the efitBct. The orbit of the 
moon being nearly parallel to that of the earth, she is 
never vertical but to the inhabitants of the toirid none: 
in that climate, therefore, the tides are greatest, and 
they diminish as you recede from it and approach the 
poles ; but in no part of the globe is the moon imme^ 
ately above the spot where it is high tide. All matter, 
by its lAertia, offers some resistance to a change of 
state ; the watery therefore, do not readily yield to the^ 
attraction of the moon^ and the effect of her iniwenco 
is not complete- until some time lifter she boa passed 
meridian* 
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The earth rerolves on its ftxis in tboat twenty-four 
hours : if the moon were stationary, tfaetefore, the same 
part of our glohe would, every twenty-fonr hours, return 
heneath the moon ; hut as during our daily revolution 
the moon advances in her whit, the earth must make 
more than a complete rotation in order to bring the 
same meridian opposite the moon: we are three-quarters 
of an hour in overtaking her. The tides, therefore, are 
retarded, for the same reason that the moon rises later, 
hy three-quarters of an hour every day. This, how- 
ever, is only the average amount of the retardation. 
The time of the highest tide is modified by the sun's 
attraction, and is between those of the tides which 
would be produced by tho separate action of the two 
luminaries. The action of the sun, thei^fore, makes 
the interval different on different days, but leaves the 
average amount unaffected. 



ON THE MECHANICAL PROPERTIES OF FLUIDS. 

The science of the mechamoal properties of fluids is 
called Hydrostatics^ A fluid is a substance which 
yields to the slightest pressure. 

Fluids are divided into two classes, distinguished by 
the names of liquids, and elastic fluids or gases, which 
latter comprehends the air of the atmosphere, and all 
the various kinds of ur witJi which diemistry makes us 
acquainted. We shall confine our attention at present 
to the mechanical properties of liquids or non-elastic 
fluids. 

Water, and liquids in general, are little susceptible 
of being compressed, or squeezed into a smaller space 
than flmt which they naturally occupy. This is sup- 
posed to be owing to the extreme minuteness of their 
particles, which, rather than submit to compression, 
force their way through the pores of the subetance 
which confines them, aa was shown by a celebrated 
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cxpenment, made at Florence many years ago. A 
hollovir globe of gold was 611ed with water, and on its 
being sabmitted to great pressure, the water was seen 
to exude through the pores of the gold, which it 
covered with a fine dew. But more recent experi- 
ments, in which water has been confined in strong iron 
tubes, prove that it is susceptible of compression. 

Liquids are porous^ like solid bodies, but the pores 
are too minute to be discovered by the most powerful 
microscope. The existence of pores in liquids can be 
ascertained by dissolving solid bodies in them. If we 
melt some salt in a glass full of water, the water will 
not overfiow, and the reason probably is, that the parti- 
cles of sattiwill lodge themselves in the pores of the 
liquid, so that the salt and water together will not 
occupy more space than the water did alone. If we 
attempt to melt more salt than can find room within 
these pores, the remainder will subside to the bottom, 
atid, occupying the space which the water filled before, 
oblige the latter to overfiow. A certain proportion of 
Npirit of wine may also be poured into water without 
adding to the bulk, as the spirit will introduce itself into 
the pores of the water. 

Fluids show the effects of gravitation in a more perfect 
manner than solid bodies ; the strong cohesive attraction 
of the particles of the latter in some measure coun- 
teracting the effect of gravity. In a table, for instance, 
the strong cohesion of the particles of wood enables 
four slender legs to support a considerable weight. 
Were the cohesion so far destroyed as to convert the 
wood into a fluid, no support could be afforded by the 
legs ; for the particles no longer cohering together, each 
would press separately and independently, and wpuld be 
brought to a level with the surface of the earth. 

This deficiency of cohesion is the reason why fluids 
can never be formed into figures or maintained in heaps ; 
for though it is true the wmd raises water into waves, 
they are immediately afterwards destroyed by gravity. 
Thus liquids always find their level. The definition of 
Uie equilibrium of a fluid is, that eveiy part of the sur- 
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face is equally distant from the point to which gravity 
tends ; that is to say, from the centre of the earth. 
Hence the surface of all fluids must partake of the sphe- 
rical form of the globe, and be bulging. This is evident 
in large bodies of water, such as the ocean ; hut the 
sphericity of small bodies of water is so trifling as to 
render their surfaces apparently flat. 

The equilibrium of fluids is the natural result of their 
particles gravitating independently of each other; for 
when any particle of a fluid accidentally finds itself 
elevated above the rest, it is attracted down to the level 
of the surface of the fluid, and the readiness with which 
fluids yield to the slightest pressure, will enable the 
particle by its weight to penetrate the surface of the 
fluid and mix with it. But this is the case only with 
fluids of equal density, for a light fluid will float on the 
surface of a heavy one, as oil on water ; and air will 
rise to the surface of any liquid whatever, being forced 
up by the superior gravity of the liquid. The figure 
here represents an instrument called a water-level, 
^ ^ which is constructed upon the prin- 

^ ! ^ '^^ ^ P ciple of the equilibrium of fluids, 
It consists of a short tube, A b, closed at both ends 
and containing water and a bubble of air ; when the tube 
is not perfectly horizontal the water runs to the lower 
end, which makes the bubble of air rise to the upper 
end, and it remains in the centre only when the tube 
does not incline on either side. It is by this means that 
the level of any situation, to which we apply the instru- 
ment, is ascertained. 

Solid bodies, therefore, gravitate in masses ^ the strong 
cohesion of their particles making them weigh altogether, 
while every particle of a fluid may be considered as a 
separate mass, gravitating independently. Hence the 
resistance of a fluid is considerably less than that of a 
solid body. The particles of fluids acting thus inde- 
pendently, press against each other in every direction, 
not only downwards but upwards, and laterally or side- 
ways ; and in consequence of this equality of pressure, 
every particle remains at rest id the fluid. If you 

P 
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agitate, the flmd^ yon disturb this equality, and the flaid 
will not rest till its equilibrium be restored. 

Were there no lateral pressure, water would not flaw 
from an opening on the side of a vessel ; sand will not 
run out of such an openings because there is scarcely 
any lateral pressure among the particles. Were the 
particles of fluids arranged in regular columns, 
there would be no lateral pressure, for when one 
particle is perpendicularly above the other, it 
can only press it downwards ; but as it must 
continually happen that a particle passes between two 
particles beneath, these last suffer a lateral pressure; 
just as a wedge driven into a piece of wood separates 
(Y^ the parts laterally. The lateral pressure is the 
\J result therefore of the pressure downwards, or the 
weight of the liquid above ; and coi»equently the lower 
the orifice is made in the vessel, the greater will be 
the velocity of the water rushing out of it. The 
annexed figure represents the 
different degrees of velocity 
with which a liquid flows from 
a vessel furnished with three 
stopcocks at different heights. 
Since the lateral pressure is 
entirely owing to the pressure 
downw.ards, it is not affected by the horizontal di- 
mensions of the vessel, which contains the liquid, but 
merely by its depth ; for as every particle acts inde- 
pendently of the rest, it is only the column of particles 
immediately above the orifice that can weigh upon and 
press out the liquid. 

The pressure of fluids upwards, though it seems in 
direct opposition to gravity, is also a consequence of 
their pressure downwards. When, for example, water 
is poured into a tea-pot, the water rises in the spout to 
a level with that in the pot. The particles of water at 
the bottom of the pot are pressed upon by the particles 
above them ; to this pressure they will yield, if there is 
any mode of making way for the' superior particles, and 




dbyGoogk 



315 

as^itb^y cannot de8<;epd, th^y will cfaa^ige tlieir diree* 
tioi^, and rise in the spout. 

; Suppose the tea-pot to be filled with columns of 
particles of water similar to those described in the. 
figure annexed, the particle 1 at 
the bottom will be pressed ; 
laterally by the particle 2, and 
by this pressure be forced into 
the 9pout, where, meeting with 
the particle 3, it presses it upwards; and this pressure 
i^ill be. continued from 3 to Jf, from 4 to 5, and so on, 
till the water in the spout has risen to a level with that 
in the pot. 




SPECIFIC GRAVITY. 

The specific gravity of a body means simply its 
weight compared with that of another body of the same . 
size. When we say that substances, such as lead and 
stones, are* heavy, and that others, such as paper and 
feathers, are light, we speak comparatively ; that is to 
say, that thie first are heavy, and the latter light, in 
comparison with the generality of the substances in 
nature. Mshogaay is a heavy body when compared to 
most other kinds of wood, but light when compared to 
stone. Chalk is a heavy body compared to coal, but 
light if compared to metal. Thus our notions of light 
and heavy are vague and undefined, and some standard 
of comparison is required, to which the weight of all 
other bodies may be referred. The body which has 
be^i adopted as a standard of reference is distilled < 
water. When the specific gravity of bodies is to be 
estimated, it is necessary simply to weigh the body 
under trial in water. If a piece of gold be weighed in' 
a glass of water, the gold will displace just as much, 
water As is equal to its own bulk; a cubic inch of 
water must make way for a cubic inch o£ gold. The 
bulk alone is to be considered, the weight having 
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nothing to do with the quantity of water displaced ; for 
a cubic inch of gold does not occupy more space, and 
therefore will not displace more water, than a cubic inch 
of ivory, or any other substance that will sink ia 
water. 

The gold will weigh less in water than it did out 
of it, on account of the upward pressure of the parti* 
cles of water, which in some measure supports the gold, 
and, by so doing, diminishes its weight. If the body 
under trial be of the same weight as the water in which 
it is immersed, it will be wholly supported by it ; if it 
be heavier, the water will offer some resistance to its 
descent; and this resistance will in all cases be the 
same to bodies of equal bulk, whatever be their 
weight. AH bodies of the same size« therefore, lose 
the same quantity of their weight when completely 
immersed in 'water. A body, weighed in water loses as 
much of its weight as is equal to that of the water 
it displaces ; so that were this water put into the scale 
to which the body is suspended, it would restore the 
balance. 

When a body is weighed in watei^ in order t» 
ascertain its specific gravity, it may either be bus* 
pended to a hook at the bottom of the basin of the 
balance, .or, staking off the basin, suspended to the 
« arm of the balance. Now, 

I , supposing that a cubic inch 

"' ^ of gold weighed nineteen 

ounces out of water, and lost 
one ounce by being weighed 
in water, the cubic indb of 
woter it displaces must weigh 
that one ounce; consequently gold would be nineteea 
times as heavy as water. 

The specific gravity of a body tighter than water 
cannot be ascertained ia the same manner. If a body 
were absolutely light, it would float en the surface, 
without displacing a drop of /Water ; but bodies have all 
some weight, and will, therefore, displace some quantity 
of water. A body, lighter than water will not sink to a 
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level with the surface of the water, and therefore will 
not displace so much water as is equal to its bulk, but a 
quantity equal to its weight. A ship sinks to some 
depth in water, and the heavier it is laden the deeper it 
sinks, the quantity of water it displaces being always 
equal to its weight. This quantity cannot, however, 
afford a convenient test of its specific gravity, from the 
difficulty of collecting the whole quantity of water dis- 
placed, and of measuring the exact bulk of the body 
immersed. 

In order practically to obtain the specific gravity of 
a body which is lighter than w^ater, a heavy one, whose 
specific gravity is known, must be attached to it, and 
they must be immersed together : the specific gravity 
of the lighter body may theu be easily calculated. 

Bodies which have exactly the same specific gravity 
as water, will remain at rest in whatever situation they 
are placed in water. If a piece of wood, by being 
impregnated with a little sand, be rendered precisely of 
the weight of an equal bulk of water, it will remain 
stationary in whatever part of a vessel of water it be 
placed. If a few drops of water be poured into the 
vessel (so gently as not to increase their momentum by 
giving them velocity,) they would mix with the water 
at the surface, and not sink lower. 

The specific gravity of fluids is found by means of an 
instrument called an hydrometer. It con- 
sists of a thin glass ball, A, with a graduated 
tube, B, and the specific gravity of the liquid 
is estimated by the depth to which the 
instrument sinks in it ; for the less the / 
specific gravity of the fluid, the further will \ 
the instrument sink in it. — There is a 
smaller ball, c, attached to the instrument ^y 
below, which contains a little mercury; but 
this is merely for the purpose of equipoising 
the instrument, that it may remain upright in the liquid 
under trial. 

The weight of a substance, when not compared to 
that of any other, is perfectly arbitrary; and when water 
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is adopted as a staadard, we maf denomioate its weight 
by any number we please ; bat then the weight of all 
bodies tried by this standard mast be signified by pro- 
portional nambers. If we call the weight of water, for 
example, 1, then that of gold would be 19 ; or, if we 
call tho weight of water 1000, that of gold windd be 
19,000. In short, the specific gravity indicates how 
roach more or less a body weighs than an eqoal balk oi 
water. 



SPRINGS, FOUNTAINS, &C. 

The water belonging to oar globe exists in varioos 
states. It is the same water which successively forms 
seas, rivers, springs, cloads, rain, and sometimes hail» 
snow, and ice. When the first rays of the son warm 
the surface of the earth, the heat, by separating the 
particles of water, transforms them into vapour, which, 
being lighter than the air, ascends into the atmosphere. 
The atmosphere diminishing in density as it is more 
distant from the earth, the vapoar which the sun causes 
to exhale, not only from seas, rivers, and lakes, but 
likewise from the moisture on the land, rises till, it 
reaches a region of air of its own specific gravity, and 
there it remains stationary. By the frequent accession 
of fresh vapour, it gradually accumulates, so as to fornoi 
those large bodies of vapour which we call clouds; and 
these at length, becoming too heavy for the air to 
support, fall to the earth in the form of rain. If the 
watery particles retained the state of vapour, they 
would descend only till they reached a stratum of air 
of their own specific gravity-; but during their fiiil], 
several of the watery particles come within the sphere 
of each other's attraction, and unite in the form of a 
drqp of water. The vapour, thus transformed into a 
shower, is heavier than any part of the atmosphere, 
and cfNdseqnently descends to the earth. Observe, that 
if the waters were never drawn out of the earth, 
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vegetation would be destroyed by the excess of moisture ; 
if, on the other hand, the plants were not nourished 
and refreshed by occasional showers, the drought would 
be equally fatal to them. Were the clouds constantly 
in a state of vapour, they could never fall to the ground ; 
or were the power of attraction more than sufficient to 
convert the vapour into drops, it would transform the 
cloud into a mass of water, which, instead of nourishing, 
would destroy the produce of the earth. We cannot 
consider any part of Nature attentively without being 
struck with admiration at the wisdom it displays : we 
cannot contemplate these wonders without feeling our 
hearts glow with admiration and gratitude towards their 
bounteous Author. 

Water, then, ascends in the form of vapour, and 
descends in that of rain, snow, or hail, all of which 
ultimately become water. Some of this falls into the 
various bodies of water on the surface of the globe, the 
remainder upon the land. — Of the latter, part re-ascends 
in the form of vapour, part is absorbed by the roots of 
vegetables, and part descends into the bowels of the 
earth, where it forms springs. The only diflPerence 
between rain and spring water consists in the foreign 
particles which the latter meets with and dissolves in 
its passage through the various soils it traverses. Spring 
water being more pleasant to the taste, and more 
transparent, is commonly supposed to be more pure 
than rain water. Excepting distilled water, however, 
rain water is really the most pure we can obtain ; it 
is this which renders it insipid, whilst the various salts 
and different ingredients dissolved in spring water, 
give it a species of flavour, without in any degi'ee 
affecting its transparency ; and the filtration it undergoes 
through gravel and sand in the bowels of the earth 
cleanses it from all foreign matter which it has not 
the power of dissolving. 

When rain falls on the surface of the earth, it con- 
tinues making its way downwards through the pores 
and crevices in the ground. Several drops meet in 
their subterraneous passage, unite, and form a little 
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rivulet : this, ki its progress, meets with other rivolets of 
a similar description, and they pursue their course 
together in the interior of the earth, till they are 
stopped by some substance which they cannot pene- 
trate ; for though we have said that water under strong 
compression penetrates the pores of gold, when acted 
upon by no other force than gravity, it cannot make its 
way even through a stratum of clay. This species of 
earth, though not remarkably dense, being of great 
tenacity, will not admit the passage of water. When^ 
therefore, it encounters any substance of this nature, its 
progress is stopped, and the pressure of the accumulating 
waters forms a bed, or reservoir. 

The next figure represents a section of the interior of 
a hill or mountain, a is a body of water such as has 
been described, which, when filljed up as high as b (by 
the continual accession of waters it receives from the 
ducts or rivulets a, a, a, a,) finds a passage out of the 




cavity ; and, impelled by gravity, runs on, till it makes 
its way out of die ground at the side of the hiil, and 
there forms a spring, c. The spring, during its passage 
from B to c, rises occasionally, upon the same principle 
that water rises in the spout of a tea-pot, but it cannot 
mount above the level of the reservoir, whence it 
issues ; it must therefore find a passage to some part c^ 
the surface of the earth that is lower or neaier the 
centre than the reservoir. — Water may thus be con- 
veyed to every part of a town, and even to the upper 
stores of the houses, provided that it be originally 
brought from a height superior to any to which it is 
conveyed. 
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Reservoirs of water are sehiom formed near the 
summit of a hill, for in such elevated situations there 
can scarcely be a sufficient number of rills to supply 
one ; and without a reservoir there can be no spring. 
In such situations, therefore, it is necessary to dig deep 
wells, in order to meet with a spring ; and then it can 
rise in the well only as high as the reservoir whence it 
£ows. 

When reservoirs of water are formed in very elevated 
situations, tbe springs which feed them descend from 
higher hills in the vicinity. There is a lake on the very 
summit of Mount Cenis which is supplied by the spring 
of the higher Alps suiTounding it, 

A syphon is an instrument commonly used to draw 
off liquids from large casks or other vessels which 
cannot be easily moved. It consists simply of a bended 
tube. If its two legs are of equal length, and filled 
with liquid, if held perfectly level though turned down- 
wards, the liquid will not flow out, but remain sus- 
pended in the tube ; for there is no pressure of the 
atmosphere above the liquid, while there is a pressure 
from below upon tlie open ends of the tube ; and /^\ 
so long as this pressure is equal on both ends, the I 
liquid cannot flow out ; but if the smallest in- 1 
clination be given to the syphon, so as to destroy 
the equilibrium of the water, it will immediately | 
flow from the lower leg. When syphons are used fl 
to draw off liquids, the legs are made of unequal 
lengths, in order to render the pressure of the liquid un^ 
equal; the shorter leg is immersed in the cask, and the 
liquid flows out through the longer. To accomplish 
this, it is however necessary to make the liquor rise in 
the shorter leg, and pass over thft bended part of the 
tube, which is higher than the level of the liquor in the 
cask. There are two modes of doing this : one is, after 
immersing the shorter leg in the liquor to be drawn off, 
to suck out the air of the tube from the orifice of the 
longer leg ; then the liquor in the cask, which is ex- 
posed to the pressure of the atmosphere, will be forced 
by it into the tube which is relieved from pressure. As 
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as the tube oontnites foil, no air caa gam adttiit- 
the liquor wifl therefore flow on tiU the cask m 
emptied. The other mode is to fill the syphcm with 
the tiqnor, then stopping the two ends with the fingi«n» 
immevBO the shorter leg in the Tessel, and the aam^ 
effect wiU follow. In either case, the water in the 
highest part of the sy^on mnst not be mwe than 32 
feet abore the reservoir ; for the pressure of the atmoa* 
phere will not support a greater height of water. 

The phenomena of springs which flow occasionally^ 
and occasionally cease, may often be explained by the 
princifrfe of the syphon. The reserroir of water which 
supplies a spring may be considered as the'vesael. of liquor 
to be cbawn df, and the dnet the syphon, having its 
shorter leg opting in the reservoir, and its longer at 
the surfiBu;e of the earth whence the sjmng flows ; but as 
the water cannot be made to rise in the syphon by 
«ither of the artificial modes which we hnive mentioned, 
the spring will not begin to flow till the water in the 
reservoir has risen above the level of the highest part of 
the syphon : it will then commence flowing upon the 
principle of the equilibrium of fluids ; but it will con- 
tinue upon the principle of the syphon ; for, instead of 
ceasing as. soon as the equilibrium is restored, it will 
continue flowing as long as the opening of the duct is 
in contact with the water in the reservoir. Springs 
which do not constantly flow are called intermitting, 
apd are occasioned by the reservoir being imperfectly 
supplied. 



ON THE MECHANICAL PROPERTIES OF AIR. 

We shall now exasoine the second class of fluids, dis- 
tinguished by the name of aeriform, or elastie fluids, 
the principle of which is the air we breathe, which 
surrounds the earth, and is called the atmosphere. There 
is a great variety of elastic fluids, but they diflisr only in 
their chemical, not in their mechanical properties.; and 
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it is the latter we are to examine. There is no attraction 
of cohesion between the particles of elastic fluids, so 
that the expansive power of heat has no adversary to 
contend with but gravity ; any increase of temperature, 
therefore, expands elastic fluids prodigiously, and a 
diminution proportionally condenses them. The most 
essential point in which air difiers from other fluids is 
by its spring or elasticity : that is to say, its power of 
increasing or diminishing in bulk, according as it is less 
or more compressed — a power of which liquids are 
almost wholly deprived. 

The atmosphere is thought to extend to about the 
distance of 45 miles from the earth ; and its gravity is 
such, that a man of middling stature is computed to 
sustain the weight of about 14 tons. Such a weight 
would crush him to atoms, were it not that air is also 
contained within our bodies, the spring or elasticity of 
which counterbalances the weight of the external air, 
and renders us insensible of its pressure. Besides this, 
the equality of pressure on every part of the body 
enables us more easily to support it ; when thus diffused, 
we can bear even a much greater weight, without any 
considerable inconvenience. In bathing we support the 
weight and pressure of the water, in addition to that of 
the atmosphere ; but this pressure being equally dis- 
tributed over the body, we are scarcely sensible of it : 
whilst if the shoulders, the head, or any particular part 
of the frame were loaded with the additional weight of 
a hundred pounds, we should feel severe fatigue. On 
the other hand, if the air within a man met with no 
external pressure to restrain its elasticity, it would dis- 
tend his body, and at length bursting the parts which 
confine it, put a period to his existence. The weight 
of the atmosphere, therefore, so fai* from being an evil, 
is essential to our existence. When a person is cupped, 
the swelling of the part under the cup is produced by 
taking away the pressure of the atmosphere ; in conse- 
quence of which the internal air distends the part. 

A column of air reaching to the top of the atmos- 
phere, and whose base is a squai'e inch, weighs 15 lbs. 
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when the air is heaviest. The role that flatds press 
equally in all directions appKes to elastic fluids as wel 
as to liqaids : therefore, every sqmare ioeh of our bodies 
sastains a pressnre of 15 lbs. and the weight of tb< 
whole atmosphere may be computed by caleulatiog thi 
number of square inches on the surface of the earth 
and multiply them by 15. 

The* weight of a small quantity of air may be ascer 
tained by exhausting the air from a boltle, and weighing 
the bottle thus emptied. Suppose that a bottle si] 
cubic inches in dimension, weighs two ounces; if tin 
air be then introduced, and the bottle re-we%hed, i 
will be found heavier by two grains, showing that si: 
cubic inches of air (at a moderate temperature) weigi 
about two grains. In estimating the weight of air, tb< 
temperature must always be considered, because heat,b] 
rarefying air, renders it lighter. The same principl 
indeed applies, almost without exception, to all bodiee 
In order to ascertain the specific gravity of air, tb< 
same bottle may be filled with water, and the weight o 
six cubic inches of water will be 1515 grains: so tha 
the weight of water to that of air, is about 800 to 1. 

A barometer is an instrument which indicates th< 
state of the weather, by showing the weight of tin 
' atmosphere. It is extremely simple in its con 
jS\ struction, and consists of a glass tube, a e 
about three feet in length, and open only a 
one end. This tube must first be filled witi 
mercury, then stopping the open end with thi 
finger, it is immersed in a cup, c, whfch con 
tains a little mercury. Pilrt of the mercur 
which was in the tube now falls down into th< 
cup, leaving a vacant space in the upper pai' 
of the tube, to which the air cannot gaii 
access. This space is therefore a perfec 
vacuum ; and consequently the mercury in the tube i 
relieved from the pressure of the atmosphere, whils 
that in the cup remains exposed to it; therefore th 
pressure of the air on the mercury in the cup support 
that in the tube, and prevents it from falling ; thus th 
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'phere is iUelf transparent, its lower regions tkonm 
with rapoars and exhalations from the earth, whici 
float in it, and act in some degree as a covering, whiel 
preserves us equally from the intensity of the sun's ray 
and frY>m the severity of the cold. 

Now, since the weight of the atmosphere support 
mercury in the tube of a barometer, it will support \ 
column of any other fluid in the same manner ; but a 
mercury is the heaviest of all fluids, it will support \ 
higher column of any other fluid ; for two fluids are ii 
equilibrium, when their heights^ vary inversely as thei 
densities: as, for instance, if a cabie foot of one fluii 
weighs twice as mach as a cubic foot of the other, i 
column of the first ten feet in height will weigh ai 
much as a column of the other twenty feet in height.— 
Thus the pressure of the atmosphere, which wil 
sustain a column of mercury of twenty-nine inches, i 
equal to sustaining a column of water of no less thai 
thirty-four feet above its level. The weight of tb< 
atmosphere is therefore as great as that of a body o 
water surrounding the globe of the depth of thirty-fou 
feet ; for a column of air of the height of the atmos 
phere is equal to' a colunm of water of thirty-four feet 
or one of m^cury of twenty-nine inches, each havbf 
the same base. 

The common pump is constructed on this principle 
By the act of pumping, the pressure of the- atmosphen 
is taken off one part of the surface of the water: thii 
part therefore rises, being forced up by the pressun 
communicated to it by that part of the water on th( 
surface of which the weight of the atmosphere conti 
nues to act. The body of a pump consists of a larg< 
tube or pipe, whose lower end is immersed in th< 
water which it is designed to raise. A kind of stopper 
called a piston, is fitted to this tube, and is made to slid< 
up and down it, by means of a metallic rod fastened t< 
the centre of the piston. 

The various parts of a pump are here delineated, 
A 1^ is the pipe or body of die pump ; r the pisUw ; i 



dbyGoogk 



327 




oor in the pbton, 
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ter successively rise in the pump on 

that the mercury rises in the haro- 
Eud to he drawn up into a pump by 
ower of the suction is no other than 
I vacuum over one part of the liquid, 
1 the liquid is forced by the pressure 
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weight of the air is sometiincs not tuffieient to raise a 
column of mercnry more than twenty-eight inches, or 
a column of water much more than thirty- two feet; 
bat when once it has passed that opening, it is no longer 
the pressure of air on the reservoir which makes it 
ascend — it is raised hy lifting it up, as you would raise 
it in a bucket, of which the piston formed the bottom. 
This common pump is, therefore, called the sucking and 
lifting pump, as it is constructed on both these principles* 
The forcing pump consists of a forcing power added 
to the sucking part of the pump. This additional 
power is exactly on the principle of the syringe: by 
raising the piston, the water is drawn up into the pump; 
and by making it descend, it is forced out. The la^ge 
pipe, A B, represc^uts the sucking 
part of the pump, which dififera 
from the lifting pump only in its 
piston, p, being unfurnished with a 
valve, in consequence of which the 
water cannot rise above it. When 
therefore, the piston descends, it 
shuts the valve ^, and forces 
the water (which has no other 
vent) into the pipe, d ; this is 
likewise furnished with a valve, 
V, which, opening outwards, ad- 
mits the water, but prevents its 
return. The water is thus first 
raised in the pump, and then 
forced into the pipe, by the alternate ascending and de- 
scending motion of the piston, after a few strokes, of 
the handle to fill the pipe, from whence the water issues 
at the spout. 




ON OPTICS. 



Optics is one of the most interesting branches of 
Natural Philosophy; it is the science of vision, and 
teaches us how we see objects* . In this sdenee, bodies 
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t taining that point. We are, however, bo ignorant i 

the intimate nature of light, that we shall confine oc 
attention to such of its properties as are well ascei 
^ * tained. 

To return then to the examination of the effects < 
the radiation of light from a luminous body ; — since tl] 
rays are projected in straight lines, when they meet wil 
an opaque body thrqugh which they are unable to pas 
they are stopped short in their course; 'for they canni 
. ! move in a curve line round the body. The interruptio 

of the rays of light by the opaque body produces then 
fore darkness on the opposite side of it; and if th; 
darkness fall upon a wsdl, a sheet of paper, or an 
object whatever, it forms a shadow; for shadow i 
nothing more than darkness produced by the intervei 
tion of an opaque body, which prevents the rays of ligl 
from reaching an object behind it. 

If the luminous body* A, h 

larger than the opaque body, i 

the shadow will gradually dimi 

nish in size till it terminates in 

point ; if smaller, the shadow will continually increas 

in size, as it is more distant from the object which pre 

jects it. The shs 

dow of a figure, a 

01 ^;Lj>ii *!>;.. varies in size, ac 





cording to the die 

tance of the severs 

surfaces, b,c, d, e, o: 

which it is describee 

Now what becomes of the rays of Hght which opaqu 

bodies arrest in their course, and the interruption o 

which is the occasion of shadows ? This leads to a ver; 

important property of light, Reflection, 

When rays of light encounter an opaque body, whicl 
they cannot traverse, part of them are absorbed by il 
and part are reflected, and rebound as an elastic bal 
which is struck against a wall. Light, in its reflection 
is governed by the same laws as solid perfectly elasti 
bodies. If a ray of light fall perpendicularly on ai 
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1 from the various objects 

admitted through the hole 




ia the window shutter. . It is called a camera obscari 
(dark chamber f) from the necessity of darkening th 
room in order to exhibit it. 

The rays from the glittering weathercock at the to 




of the alcove a, represent it at a ; for the weathereot 
being much higher than the aperture in the shutter, onl 
a few of the rays, which are redacted by it in a 
obliquely descending direction can find entrance ther 
The rays of light moving always in straight lines, thos 
which enter the room in a descending direction wi 
continue their course, in the same direction, and wi 
consequently, fall upon the lower part of the wall 0| 
posite the aperture, and represent the weathercoc 
reversed in that spot, instead of erect in the uppe 
most part of the landscape ; and the rays of light froi 
the steps, b, of the alcove, in entering the apertur 
ascend, and describe them in the highest instead of tl 
lowest part of the landscape ; whilst the rays proceedin 
from the alcove, which is to the left, describe it on tl 
wall to the right. Those which are reflected by tl 
walnut-tree, c d, to the right, delineate its figure in tl 
picture to the left, c d. Thus the rays, coming J 
different directions, and proceeding always in straigl 
lines, cross each other at their entrance through tl 
apertures ; those from above proceed below, . those froi 
the right go to the left, those from the left towards tl 
right ; thus every object is represented in the picture \ 
occupying a situation the very reverse of that which 
does in nature, excepting the flower pot, E f, whic 
though its position is reversed, does not change i 
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We cannot jwHg^ of the velocity of a body in motioi 
unless we know its distance ; for, supposing liwo men t4 
set off at the same mameat from a and b, to walk end 
to the end of their respective lines c and d, if they per 
form their walk in the same space of time> they mns 
have proceeded at a very differen 
rate ; and yet to an eye sitoated a 
Ey they will appear to have mo^et 
with equal velocity^ because the; 
will both have gone through ai 
equal number of degrees, thougl 
over a very unequal length o 
ground. — Sight cannot be implicitl] 
relied on; it deceives us .both ii 
regard to the size and the distano 
of objects — indeed our senses woub 
be very liable to lead us into error, if experience di< 
not set us right. Nothing more convincingly show 
how requisite experience is to correct the errors of sight 
than the case of a young man who was blind from hi 
infancy, and who recovered his sight at the age of four 
teen, by the operation of couching* At first he had n< 
idea either of the size or distance of objects, but ima 
gined that everything he saw, touched his eyes ; and i 
was not till after having repeatedly felt them, am 
walked from one object to another, that he required ai 
idea of their respective dimensions, their relative situa 
tions, and their distances. 

Since an image is formed on the retina of each of ou 
eyes, it would seem that we ought to see objects double 
In fact, however, we do not ; and perhaps the best so 
lution which has been offered of the difficulty is this 
that the action of the rays on the optic nerve of eacl 
eye is so perfectly similar, that they produce but a singli 
sensation ; the mind, therefore, receives the same idei 
from the retina of both eyes, and conceives the objec 
to be single. Persons afflicted with a disease in ob( 
eye, which prevents the rays of light from affecting i 
in the same manner as the other, frequently see double. 
The image of an object in a looking^lass is not in 
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This is formed of a portion of the exterior snrfkce of i 
sphere. When several parallel rays fall upon it, tha 
ray only which, if prolonged, wonld pass through th< 
centre, or axis of the mirror, is perpendicular to it. Ii 
order to^ avoid confusion, we have drawn only threi 
parallel lines, ab, cd, ef, to represent rays falling 01 

the convex mirror, mn 
the middle ray, you wil 
observe, is perpendicula 
to the mirror, the other 
fall on it obliquely.— 
The three rays bein| 
parallel would all b( 
perpendicular to a fia 
mirror ; but no ray cai 
fall perpendicularly 01 
a spherical mirror, whirl 
is not directed towards the centre of the sphere, just a 
a weight falls perpendicularly to the earth when gravit] 
attracts it towards the centre. In order, therefore, tha 
rays may fall perpendicularly to the mirror at b and F 
the rays must be in the direction of the dotted line 
which meet at the centre, o, of the sphere, of wbici 
the mirror forms a portion. 

Now let us observe in what direction the three ray 
AB, CD, CF, will be reflected. The middle ray iallinf 
perpendicularly on the mirror will be reflected in the samt 
line ; the two others falling obliquely, will be reflectec 
obliquely to G and h, for the dotted lines are perpendicu 
lars, which divide their angles of incidence and reflection 
or they will proceed as if they came from the point l 
and since we see objects in the direction of the reflectec 
ray, we shall see an image, answering to that whicl 
would be produced by a body placed at l, which is th( 
point at which the reflected rays, if continued througl 
the mirror, would unite and form an image. This poim 
is equally distant from the surface and centre of ihi 
sphere, and is called the imaginary focus of the mir- 
ror. A focus is a point at which converging rays unite 
in this case called an imaginary focus, because the rayi 
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ars divide their angles of 
I in order that these angles 
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th the middle ray. Thus 
jl rays fall on a concave 
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ely upon it, and are more 
juence of which they come 
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light canitot be concentrated witboot &c^tnditkdilg « 
proportional quantity of beat; hence concave ffiirron 
have obtained the name of bnm 
ing mirrors. If a bumlDg tape 
be pkced in the focns, the ra] 
which falls in the direction o 
the axis of the mirror will h 
reflected back in. the same line 
but two other rays, drawn fron 
the focus, and falKng on th( 
mirror at b and r, will be reflected to a and £.— 
Therefore the rays which proceed fi^m a light places 
in the focus of a concave mirror fall divergent upon il 
and are reflected parallel ; it is exactly the .reverse o 
the former figure, in which the rays fell parallel on th< 
mirror, and were reflected to a focus. In other words 
when the incident rays ai*e parallel, the reflected ray 
converge to a focus ; when the incident rayei proceed 
from the focus, they are reflected parallel ; this is a ver] 
important law of optics. 



ON REFRACTION AND COLOURS. 

Refraction is the effect which transparent medium 
produce on light in its passage through them. Opaqu 
bodies reflect the rays, and transparent bodies traasmi 
them ; but it is found that if a ray, in passing from on 
medium into another of different density, fell obliquelj 
it is turned out of its course. The power which cause 
the deviation of the ray is not fully understood; hx 
the appearances are the same as if the ray (supposing i 
to be a succession of moving particles, which is for thi 
purpose the most convenient way of considering it 
were attracted by the denser medium more strongly tbs 
by the rarer. Let us suppose the two mediums to I 
air and water ; when a ray of light passes from air inl 
water, it appeara to be more strongly attracted by tli 
latter. If then a ray, ab, fall perpendicularly on wate 
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ttraction 
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but 

Iter, tliey are refracted by 
'ards at quitting it, so as 
shilling becotnes visible by 
do no« see it in the situ- 
. but an image of it higher 
ays appear to be situated 
which enter the eye, the 
direciion of the refracted 
licb an oar appears bent in 
f refraction. When W« 
am, the rays which k re- 
r passage from the water 
ttom appear more elevated 
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than it really is, and the water will consequently ftf 
more shallow. Accidents have frequently been < 
sioned by .this circumstance ; and boys who are ii 
habit of bathing should be cautioned not to trust t( 
apparent shallowness of water, as it will always { 
deeper than it appears. 

The refraction of light prevents our seeing the 
venly bodies in their real situation. The light 
send to us being refracted in passing into the atmosp 
we see the sun and stars in the direction of the refn 
ray. If the sun were immediateJy oyer our heade 
rays falling perpendicularly on the atmosphere iv 
not be refracted, andiwe should then see it in its 
situation. To the inhabitants of the torrid zone, w 
the sun is sometimes vertical, its rays are then no 
fracted. There is, however, another obstacle to sei 
heavenly bodies in their true situation, which ai 
them in the torrid zone as well as elsewhere. Lig 
about eight minutes and a half in its passage from 
sun to the earth; therefore, when the rays reacii 
the sun has quitted the spot he occupied on theii 
parture ; yet we see him in the direction of those i 
and consequently in a situation which he had aband< 
eight minutes and a half before. In speaking of 
sun's motion, we mean his apparent motion, prod 
by the diurnal rotation of the earth, for the effect fa 
the same, whether it be our earth or the heavenly b< 
which move, it is more easy to represent things as 
appear to be, than as they really are. The cefirau 
of the sun's rays by the atmosphere renders the 
longer, as it occasions our seeing an image of the 
both before he rises and after he sets; for below 
horizon he still shines upon the atmosphere^ and his 
are thence refracted to the earth. So likewise we 
an image of the sun before he rises, the rays that 
viously fall upon the atmosphere being reflected tc 
earth. 

In passing through a pane of glass ; the imys s 
two refractions, which being in contrary directions, 
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le pane to 
into the 
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and in consequence pro- 
B c and the ray d e bein^ 
appear to have suffered any 
ht passes from one medium 
hat into the first again, the 
and in opposite directions, 
ed ; for the direction is the 
which the ray is thrown to 
than the thickness of the 
of a pane of glass is too 
. But this is the case only 
he refracting medium are 
they are not, the two re- 
same direction, and come 
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IS as here represented, a 
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refractions of a triangular 
a. The sides are flat ; it 



\\ 



w 



342 



«, 




^^^ cannot therefore bring the tvya to 

"^\^J^ focus, nor can its refraction be similar t 
^fp-n that of a flat p«ne of glass, because : 
has not two sides parallel. The re 
fractions of the light, on entering aud on quitting th 
prism, are both in the same direction** On enterin 
the prism p, the ray is refracted from b to c, and o 
quitting it, from c to D. If the window-shutters b 
closed, and a ray of light, admitted thi^ugh a sma 
aperture, fall upon a prism, it will be refracted, and 
spectrum, A b, representing all the colours of the rain 

bow will be forme 
on the opposite wali 
It is difficult to con 
ceiye how a piece c 
white glass can pro 
duce such a variety c 
but the fact is, that the colours ar 
the prism, but existed in the ra 
previous to its refraction ; for the white rays of the sni 
are composed of coloured rays, which when blende 
together, appear colourless or white. 

Sir Isaac Newton, to whom we are indebted for th 
most important discoveries respecting light and coloun 
was the first who divided a white ray of light, an( 
found it to consist of an assemblage of coloured rayi 
which formed an image upon the wall, such as is ei 
hibited, in which are displayed the following series < 
colours — red, orange, yellow, green, blue, indigo, an 
violet. Now a prism separates these coloured rays b 
refraction. It appears that the coloured rays hav 
different degrees of refrangibility ; in passing throng 
the prism, therefore they take different direetioni 
according to their susceptibility of refraction. Tb 
violet rays deviate most from their original course 



brilliant colours; 
not formed by 



* This will at once appear, as in the case of the lene, by drawtii 
perpendiculars to tbe surfiice of the prism wfaeie the ray ente 
and quits it. 
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f the spectrum, a b. Con- 
the indigo rays, being those 
efrangibility; then follow, in 
I, yellow, orange, and lastly, 
t refrangible of the coloured 
colours, in the proportions in 
spectrura, produces in us the 
;ard be painted in compart- 
mrs, and whirled rapidly on 
• But a more decisive proof 
vhite ray is afforded by re- 
^s. and forming with them a 
can be done by letting the 
been separated by a prism, 
ill make them converge to a 
ited, they will appear white, 
1. The prism, p, separates 




, we can take a ray of white 
jgether again. 

f white light into different 
he unequal refrangibility of 
;, must take place, more or 
iffers refraction. Thus the 
iries of colours so analogous 
i formed by the refraction of 
^e through a shower of rain, 
IS a prism, in separating the 
hrough it. 

the colour which it reflects ; 
d rays, it can appear but of 
Thus grass is green, because 
green rays ; it is, therefore, 
and trees reflect to our eyes, 
3pear green. Tlie sky and 
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flowers, in the Bame manner, reflect the Varioas colon 
of which they appear to us : the rose, the red rays ; t1 
violet, hlue ; the jonquil, the yellow, &c. If any 01 
should imagine that these are the permanent colours 
the grass and flowers, he would he mistaken. Whe 
ever we see those colours the ohjects must 1 
illuminated; and light, from whatever source it pr 
ceeds, is of the same nature, composed of the vario 
coloured rays, which paints the grass, the flowers, ai 
every coloured object in nature. Objects in the da 
have no colour, or are black, which is the same thin 
We can never see objects without light. Light is coi 
posed of colours, therefore there can be no light withoi 
coloui-s ; and though every object is black, or withoi 
colour in the dark, it becomes coloured as soon as 
becomes visible. 

Bodies which reflect all the rays are white; tho 
which absorb them all are black. Between these a 
treroes they appear lighter or darker, in proportion 
the quantity of rays they reflect or absorb. A rose 
of a pale red : it approaches nearer to white than blac 
it therefore reflects rays more abundantly than it absorl 
them. Pale- coloured bodies reflect all the coloun 
rays to a certain degree, which produces their palenec 
approaching to wbitei\ess ; but one colour they refle 
more than the rest ; this predominates over the whit 
and determines the colour of the body. Since, thei 
bodies of a pale colour in some degree reflect all the re^ 
of light, in passing through the various colours of tl 
spectrum, they will reflect them all with tolerab 
brilliancy, but will appear most vivid in the ray • 
their natural colour. The green leaves, on the contrar 
, are of a dark colour, bearing a stronger resemblance 1 
black than to white: they have, therefore, a greati 
tendency to absorb than to reflect rays. Bhte oft< 
appeara green by candle-light, because this light is lei 
pure than that of the sun ; and when refracted by 
prism, the yellow rays predominate : and as the ai 
mixture of blue and yellow forms green, the supe 
abundance of yellow gives to blue bodies a greenish hue 
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irs red through a fog, owing to the 

a greater momentum, which gives 
verse 8o dense an atmosphere. For 
e sun generally appears red at rising 
he increased quantity of atmosphere 
rays must traverse, loaded with the 
; which are usually formed at those 

large proportion of the other rays 
The colour of the atmosphere, 
;he sky, is blue; — now since all the 
I their passage to the earth, it would 
that it should be white; but we must 
e see none of the rays which pass 
he earth, excepting those which meet 
I happens only if we look at the sun, 
; the rays, in which case, we know it 
? atmosphere is a transparent medium, 
J sun's rays pass freely to the earth ; 
back into the atmosphere, their mo- 
?rably diminished, and they have not 
r to traverse it a second time. The 
) blue rays is least; these, there- 
t impeded in their return, and are 
' the atmosphere ; or it may be that, 
on of momentum, the colour which 

must readily reflect is blue — just as 
green, or a rose the red rays, Thk; 
med in every possible direction ; so 
ook at the atmosphere, some of these 
eyes ; hence we see the air of a blue 
mosphere did not reflect any rays, 
3 on the surface of the earth would 
skies would appear perfectly black, 
ly be very melancholy, but it would 
the sight, to be constantly viewing 
ist a black sky. 
bange their colour, as leaves which 

or a spot of ink which produces an 
len, it arises from some chemical 
:ea place in the internal aiTangement 
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of the part% by which they lose their t^mdency u 
reflect certain colonre, and acqaire the power of re 
fleeting others. A withered leaf thus no longer reflect 
the bine rays : it appears, therefore* yellow, or has i 
slight tendency to reflect scTeral rays which produce i 
dingy brown colonr. An ink-spot on linen at fire 
absorbs all the rays ; bnt exposed to the air, it nndei 
goes a chemical change, and the spot partially regain 
its tendency to reflect the yellow rays ; and such is tb 
colour of the iron-mould. 




ON THE .STRUCTURE OF THE EYE. 

The body of the eye is of a spherical form. It ha 
two membraneous coverings ; the external one, iiaa, i 
called the sclerotica: this has 
projection in that part of the ey 
which is exposed to view, bb^ whic 
is called the cornea, because, whe 
dried, it has nearly the consistenc 
of very fine horn, and is sufficient! 
transparent for the light to obtai 
free passage through it. The second membrane whic 
lines the cornea, and envelopes the eye, is called th 
choroid, ec : this has an opening in front, just beneat 
the cornea, which forms the pupil, cU 
through which the rays of light pae 
into the eye. The pupil is snrrounde 
by a coloured border of fibres, calle 
the iris, ee, which by its motiox 
always preserves the pupil of a circular form, whethc 
it be expanded in the dark, or contracted by a stron 
light. 

The construction of the eye is so admirable, that it i 
capable of adapting itself, more or less, to the circnm 
stances in which it is placed. In a funt light the pupi 
.dilates so as to receive an additional quantity of rays 
and m a strong light it contracts, in order to prevent th 
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om injuiing the optic nerve. 

when, from darkness, they 
ong light ; for the pupil being 
I rush in before it has time to 
! go from a strong light into 
agine ourselves in total dark- 
umber of rays cannot gain 
•acted pupil to enable us to 
1 a few minutes it dilates, and 
t was before invisible. The 
1 a black liquor, which serven 
,t are irregularly reflected, and 
the eye into a more perfect 
the pupil is expanded to its 
3 of admitting ten times the 
es when most contracted. In 

are said to see in the dark, 
contraction of the pupil is still 
that their pupils may receive 
; light at one time than at 
overings of the eye-ball are 
nt substances, called humours. 
)ace immediately behind the 
aqueous humour, //, from its 
ce to water. Beyond this is 
iimour, g Qy which derives its 
and transparency ; it has the 
; the rays of light in a greater 
iny that have been constructed 
ibres, m ;w, to each side of the 
•t of the eye, between the 
the retina, is filled by the 
ich derives its name from a 
ed to bear to glass or vitrified 
anous coverings of the eye 
he preservation of the retina, 
iit important part of the eye, as 
le impression of the objects of 
\ of an expansion of the optic 
s ; it proceeds from the brain, 
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«Qten tbe eye at n on the side next the nose» and 
finally spread over the interior sorface of the chor< 
The rays of light which enter the eye by the pupil, 
refracted by the several humours in their pass 
through them, and unite in a focus on the retina. 
Rays proceed ffom bodies in all possible directii 
We must, therefore, consider every part of an obj 
which sends rays to our eyes as points from which 
rays diverge, as from a centre. Divergent rays, 
entering the pupil, do not cross each other ; the pv 
however, is sufiiciently large to admit a small penci 
them ; and these, if not. refracted to a focus by 
humours, would continue diverging after they had pae 
the pupil, would fall dispersed upon the retina, i 
thus the image of a single point would be expani 
over a large portion of the retina. The divergent i 
from every other point of the object would be spr 
over a similar extent of space, and would interfere i 
be confounded with the first, so that no distinct im 
could be formed on the retina. The refraction of 
several humours unites the whole of a pencil of n 
proceeding from any one point of an object, in a con 
ponding point on the retina, and the image is thus i 
dered distinct and strong. 

' That imperfection of sight which arises from the e 
being too prominent, is owing to the (Qrystalline hum 
being too coilvex ; in consequence of which it refn 
the rays too much, and collects them into a focus, bef 
they reach the retina. From this focus, the rays f 
ceed diverging, and consequently form a very confu 
image on the retina. This is the defect of short-sigli 
people ; and it is remedied by bringing the object nef 
to the eye ; for the nearer an object is brought to 
eye the more divergent the rays fall upon the crystal] 
humour, and consequently do not so soon convei^ t 
focus< This focus, therefore, either falls upon the reti 
or at least approaches nearer to it, and the object ia p 
portionally distinct. The nearer, therefore, an objec 
brought to the crystalline or to a lens, the further 
image recedes behind it. But short-sighted pers 



d by Google 



t9 



objects which they cannot 
fes. This is to place a con- 
order to increase the diver- 
ct of a concave lens, being 
vex one. By the assistance 
le rays from a distant object 
t as those from a less distant 
ited people, they throw the 
back as far as the retina, 
crystalline humour being too 
dy : that is to say, a convex 
ficiency of convexity of the 
Jderly people, the humours 
;d by age, are under the 
3ctacles; and when deprived 
the objects at a distance 
re distant the object is from 
e image will be to it. These 
ily comprehended ; but the 
imely, how any sight can be 
ine humour be of a proper 
the image of distant objects 
it will not represent near 
1 the contrary, it be adapted 
ir objects, it will produce a 
t objects. Now to obviate 
eye either to near or to dis- 
to us to increase or diminish 
Y of the crystalline humour, 
is, or draw it back from the 
lire. In a young, well-con- 
rhich the crystalline humour 
a command over it, that the 
' falls on the retina, and an 
inct both of distant objects 
We cannot, however, see 
ring it very near to the eye, 
he crystalline humour too 
a focus on the retina. The 
from viewing an object too 
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near the eye, is rimilar to that which proeeeds f 
flattened crystalline bumoar ; the rays reach the 
before they are collected to a focus. 

We conclade this subject with the following bei 
^serrations on the eye^ from the pen of Addison 

Our sight is the most perfect and most delighl 
all our senses. It fills the mind with the largest i? 
of ideas; converses with its object at the greatest dia 
and continues the longest in action without being 
or satiated with its proper enjoyments. The se 
feeling can indeed give us a notion of extension, i 
and all other ideas that enter at the eye, except co 
but at the same time it is very much straitenec 
confined in its operations, to the number, bulk 
distance of its particular objects. Our sight seen 
signed to supply all these defects, and may be cons: 
as a more delicate and diffusive kind of touch 
spreads itself over an infinite multitude of bodies, 
prebends the largest figures, and brings within our 
some of the most remote parts of the universe. 

It is this sense which famishes the imaginatioi 
its ideas. We cannot, indeed, have a single image 
fancy that did not make its first entrance throng 
sight ; but we have the power of retaining, alterin| 
compounding those images, which we have one 
ceived, into all the varieties of picture and visioi 
are most agreeable to the imagination ; for by this fi 
a man in a dungeon is capable of entertaining h 
with scenes and landscapes more beautiful than c 
found in the whole compass of nature. 

A beautiful prospect delights the soul, as muc 
demonstration ; and a description in Homer has chi 
more readers than a chapter of Aristotle. Beside 
pleasures of the imagination have this advantage, 
those of the understanding, that they are more ob 
and more easy to be acquired. It is but openin 
eye, and the scene enters. The colours paint them 
on the fancy with very little attention of thoug 
application of mind in the beholder. We are stmc 
know not kqw, with the symmetry of any thing w 
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SECTION V. 



INTRODUCTION TO CHEMISTRY. 

Chemistry is the science which makes known i 
the nature and properties of all bodies, whether 
bodies be simple or compound — solid, liquitj 
aeriform. 

The importance of the science of chemistry is ev 
from the following considerations. In acquiring a k 
ledge of the constitution of the atmosphere, in in 
gating the changes to which it is subject, the varia 
of temperature, the laws of winds, dew, rain, hail 
snow, chemistry is our principal, our only satisfa 
guide. These remarkable changes — changes, w 
because familiar, do not produce any emotion ii 
mind, though in themselves truly wonderful — are 
mical operations on a magnificent scale, and can on 
explained on chemical laws. 

In examining the various objects which compos 
mineral, vegetable, ami animal kingdoms, chemisi 
essentially requisite for the successful prosecution o 
inquiries. 

In the art of extracting metals from their ort 
purifying and combining them with each other, a] 
all the processes are purely chemical. The arts of 
and porcelain-making — of tanning, soap- making, d 
and bleaching — depend entirely upon chemistry ; ai 
the processes of baking, brewing and distilling, 
most of the culinary aits, are chemical operations. 

The transformatioBs of chemistry, by which w< 
enabled to convert materials- apparently useless 
important objects of the arts, are opening up ever) 
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ON SIMPLE BODIES. 



AccordiBg to the ancient philosophers, the simpi 
bodies or elementary principles from which all the varietu 
of matter are composed, were but four, namely, fin 
air, earth, and water. This notion, after having U 
ages formed' a part of the creed of the learned, hi 
been completely exploded by the light of moder 
science. 

Some of the alleged elem^its of the older chemist 
are now known to have existed only in imagination, an 
others are ascertained to be by no means simple sal 
stances: thus ait is found to consist of two dtfieren 
elastic fluids or gaseous bodies, which may be separate 
by varions processes, and exhibited apart from eac 
other. Water also has been ascertained to be a componn 
which may be analyzed or decomposed, so as to prodac 
two distinct kinds of gas, which may be separate! 
collected, and when again mixed together in propc 
proportions, may be made to form water by their union 

Other bodies formerly esteemed simple, have yielde 
to the analytical processes of modern chemistry; bv 
there is a certain number of substances, which hav 
hitherto resisted all attempts at farther decompositior 
and which, therefore, in the present state of the science 
must be ranked as simple substances. Their number i 
not very great, amounting to about fifty-four, and it i 
not unlikely that the future researches of chemists ma 
demonstrate some of these bodies to be compounds. A 
the same time, it is probable that additions may be mad 
to the^ class of elementary substances, in consequenc 
of future discoveries— several of those now admitte 
into this class having become known to us but ver 
recently. 

Some of these elementary bodies are widely an< 
abundantly dispersed throughout the three kingdoms c 
nature, either alone or in a state of composition, whil 
others appear to be of very rare occurrence, or at lew 
have hitherto been met with only in small quantities, an 
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ole of the elementary sub- 
wo divisions ; the first com- 
lot of a metallic nature, the 
w known amounts to only 
r-one elementary bodies are 
igh some of them exhibit 
ably from those which cha- 
ury, lead, iron, and other 
lation of metals was origi- 

irteen non-metallic elemen- 
chlorine, iodine, bromine, 
a, carbon, boron, silicon, 
im. 

£ook of Science. 
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s the name of a sensation, 
eak of the heat of the sun, 
as readily as of the heat 
pable of exciting. It was 
the confusion which ai'ose 
luse and effect, that modern 
kvord caloric, to denote the 
It. 
lot yet well understood, it 

■ it be a material substance, 
r. It is generally regarded, 

tenuity which pervades the 

lous ways; by cambtistion — 
, — by the mixture of two or 
ilphuric acid is poured upon 
tricity and galvanism. But 
ric is the sun. 

■ free. All bodies are sup- 
t when it is neither percep- 
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tible by the senses^ nor affects the thermometer, 
termed latent heat ; if by any means we can asci 
its presence, it gets the name of free caloric, 
caloric always tends to difiiise itseH equally ; in ( 
words, when two bodies are of different temperat 
;,- 1^ the warmer gradually parts with its caloric to 

ji '^' 1 colder, till they are both brought to the same 

perature. Thus, when a thermometer is applied 
hot body it receives caloric, when to a cold one it 
to it part of its own caloric; and this giving 
receiving goes on until the thermometer and the 
arrive at the same temperature. Cold is mere 
diminution of heat. When you lay your hand 
marble table you indeed feel it cold, but the cold 
experience consists merely in the loss of caloric 
your hand sustains whilst its temperature is 1 
brought to an equilibrium with the table. If yo 
a piece of ice upon the same table, you will find t 
contrary effect will take place, the ice will be m 
by the caloric which it abstracts from the marble. 

The facility with which caloric enters or 1 
bodies, depends much on the nature of the body ; 
species permitting the passage of caloric through 
with ease, and others with much difficulty. 1 
substances which permit caloric to pass readily thi 
them, are called good conductors; thus metals 
liquids are good conductor; but silk, cotton, ' 
wood, &c. are bad conductors. For example, i 
put one end of a poker into the fire, the other en^ 
soon become hot, but this will not happen with a 
of wood of the same length, and under the same 
cumstauces. A person may stand so near the 
as to make the metal buttons on his coat too h 
touch, whilst the temperature of the cloth wi 
apparently scarcely altered. When there is occ 
to hold any metallic instrument, we take care tha 
part by which it is to be held shall not be made of n 
but of wood or bone. Good conductors of heat « 
evidently form bad clothing. The object of clo 
^'s to intercept the heat,^ and preserve the body as i 
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iperature. In cold weather, 
sphere heing lower than that 
i of non-conductors prevent 

from the hody to the sur- 

hot weather, it answers a 
\g the too rapid communica- 
Vnimals are clothed in fur, 
•conductors; and man bor- 

degree, from them, 
able properties of caloric is 
mong its particles. Hence 
jrinciple enters into a body, 
le integrant molecules of the 
ice from one another. The 
less compact than before, 
, in other words, expands, 
manifestly in opposition to 
tends to make the particles 

which must be overcome 
isue. It may be expected, 
ion of caloric will occasion 
sater addition of caloric, a 
in the latter case, the cohe- 
than in the former. It may 
enever caloric passes out of 
len left to act freely, a con- 
low ; so that expansion is 
oned solely by the accumu- 
, moreover, from this view, 
; greatest expansion in those 

of which is least ; and the 
by observation. Thus the 
t in solids, less in liquids, 
ibstances ; while the expan- 
bat of liquids much more 
lastic fluids far greater. It 
the reason of which is now 
expanded by heat, and that 
body increases with the 
;ers it. 
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CHEMICAL AFFINlfY. 

That property of matter which occasions the combi 
nation of heterogeneous bodies, is the cause of tin 
principal phenomena of chemistry, and is therefore calle4 
chemical afi&nity or attraction. It is also sometime 
termed electric attraction, and the attraction of compo 
sition, to distinguish it from cohesive or aggregativi 
attraction. 

Chemical attraction may be defined to be that enei^y 
in consequence of which different kinds of matter unit4 
to form compounds, having properties often dissimikii 
from those of their component parts, so that the resul 
of chemical combination can only be ascertained, a 
least in the first instance, by experiment. Thusi if iroi 
filings be dissolved in sulphuric acid, or as it is commonl; 
called, oil of vitriol, a substance will be producer 
bearing no. kind of resemblance to either of its corapo 
nent parts, called by chemists sulphate of iron, ani 
'vi^lgarly, copperas, or green vitriol, which is a greenisli 
semi-transparent crystallized substance, having nothisj 
of the appearance of the metal, nor of the sour taste o 
the acid. Acetic acid, or the acid of vinegar, in th 
same manner dissolves copper, and constitutes with i 
the blue efflorescent salt called verdigris. Caustic v^ 
table alkali is a deliquescent substance, which, as it 
name implies, corrodes flesh ; and sulphuric add is i 
liquid whach, when concentrated, acts much in the sann 
manner on flesh ; but from the union of these bodies, » 
destructive to animal matter, results the chemical com 
pound, sulphate of potash, a salt which, whether solii 
or dissolved in water, does not act on the skin, and na; 
be swallowed with safety. Sometimes two liquids o 
gaseous bodies, by their union form a solid compound 
Thus, the gas that rises from spirit of hartshorn, calle< 
by chemists ammonia, and muriatic acid gas, if mijcei 
together in an empty jar, become condensed into 
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ON SIMPLE BODIES, CONTINUED.-- '^ 

Oxygen is one. of the most important of -vt 
elementary bodies. In a simple state, it is 4»btai» 
only in theforxn of gas. . It is an exceedingly abuiidfl 
body; the air of the atmosphere, contains -.one^^ 
and water one- third of its balk. It also exists • 
most natural products — animal, y^etable, and miner 
Oxygen gas is, like common air, colourless, invisibl 
tasteless, inodorous, and elastic. But it is heavier tb 
common air, in the proportion of 11^ to 10. It is 
powerful supporter of .combustion; that is to say, wb< 
any inflamed body, as a lighted candle, is put into i 
it burns very vigorously — much more so than when i 
common air ; indeed it is owing to the oxygen it contaii 
that common air supports combustion at all. • I 
presence is also necessary for the continuance of anim 
life. We csLnnot breathe air which has been deprive 
of its oxygen. 

Hydrogen is. known only in the state of gas, and 
sometimes called inflammable air. It is the lightest < 
all bodies that can be weighed. It is one of tl 
ingredients which forms water ; and it is only from th 
body that it can be procured. Hydrogen gas, wjhe 
pure, possesses all the physical properties of comms 
^ir. It does not support combustion, though it is itse 
one of the most combustible of all bodies ; for if 
lighted candle be put into a vessel containing hydrogei 
the candle will be instantly extinguished, while the gs 
itself will be inflamed. It is not fit for respiration^ fr 
animals which breathe it die almost instantaneously. ] 
pure oxygen and hydrogen be mixed together, and th 
mixture set fire toj' it explodes with great violence, aa 
forms water. Hence we see the origin • of the ten 
hydrogen, which literally signifies the water-formei 
Hydrogen gas is, on account of its greater levity, «n] 
ployed to fill balloons. 

Nitrogeriy called also azote, is a gaseous body, rathf 
lighter than common air ; of which it forms four-fift 

Digitized by VjOOQIC 



861 

If one fiftii being! 0xy^|ieii; U Imi 
H, nor intte. U dbee not tfpport 
comlmstiUe itself, for if a lighted 
ft ?eMel containing nitrogon^ it it 
d, and the gas itself does not take 
with hydrogen. Nitrogen is fatal 
my animal pat into it ^es in a rery 



S BODIES, CONTINUED. 



CARBON. 

ited to a certain degree in the open 
id forms whilst bnming, water and 
ill the whole of it is consumed. A 
5s is the sole residue. Bat if' the , 
redness in close ressels, so that the 
not have fi;ee access to it, a large 
and other volatile matters is ex- 
i, hard, porons substance is left, 

procured from other sources. When 
ire driven off from coal, as in the 
oal gas, a peculiar kind of charcoal, 
i in the retort. Most animal and 
[ yield it, when ignited in cloKe 
»y pure charcoal -may be "procured 
f and from the oil of turpentine or 
passing their vapour through tubes 
When bones are made red hot in a 
black mass remains, which consists 
rith the earthy matters of the bone, 
ck, or animal charcoal, 
ime given to the' pure inflammabU 
rhich substance the diamond is only 
rystalliaed state ; for pure charcoal 
It 
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* Ant dianwidt wfatn ireaM m th« tiaiMi ^ 

fUe».freeMely'iiie«ameM«i}it; Cartas « iMohl 
maUm,' and inliisiUle by^tbc mbil kitbatediett^^ A 
mid vagattMa ihIb cm icampMed 'ttlmoit ewAm 
caiiboB and bycbogen. Hie asna may btt^obaan 
ga«i>' isagar, «id much, Thm^ bwMes, iM>vi>ere« 
tain 0B:yrg«[i. 

Charcoal absorbs the odoriferous and 'CkAi 
i principles of most animal and yegetable snbst 

1 When coloared infusions of this kind are digestei 

a dae quantity of charcoal, a solution is obtained, 
is nearly if not quite colourless. Tainted flesh n 
rendered sweet and eatable by tbtt meana^ anc 
water may be purified by filtering through charcoa 

Sulphur occurs as a mineral production in 
parts of the earth, particularly in the neighbour^ 
yolcanos, as in Italy and Sicily. It ia 4^aiauttonly. 
in a ma/ssi^e state; but is sometimes . toec tintfa 
crystalliaed form. It is :proour0d abundimt]^ in 
binatifOB with several metals, sucli as siiiiear, » 
aiitimonyy lead, and iron. .. It is, obtaioad «a 
quaotities by exposing the eOnunoD ircAn pfriiei 
red heat in close vessels. 

Sulphur is well known under, the name of brim 
It is a brittle solid body, of a greenish . .yellow ^ 
emits a peculiar odour when rubbed^ and has 
taste. It is insoluble in water.; but if poufed i 
when liquified it retains its auftaess, and ia t 
state employed for lakiug impressions feom '«ea] 
i)(iedaU. 

Phosphorus waf disopvered ^bout the ymut 161 
Brandty an alchemist of HambuiglL It is a'aeaii 
parent yellawiab matter, .of the coBmstenioe of 
It is ppocured, in genesali by nbe deoampoiiti 
bones. It is exceedingly iaflan^iaable. Eapoeed 
air at comaion temperatures, it imdcirgoes a tdow 
bustion ; it emits a dense white 'amdke, which -h 
smell oi garlic, apipeais luminous in the dark, 
gradually consumed. Oa tfais account, pbos] 
should al w^4 be ibept . under water* Oa aooeitat 
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^vir^ ^!l^^4M^^ with 

iqIi fi^mooblmgy cU^H^e in 
wftF ha^r<9plioed ^f, drying 
» weed, A9d bf^tipg ivwith 
lured viapopir risesy ^hich, if 
1 <C(9^det|f$e o^.ita udes) and 
»:8Qt«e>wto iQ^a)jiG lustre, 
mce ; . fy^^m itUe iviqlet j pplatu 
(Tie. It has the property of 
9lour, ]¥hen mixed with a 
iiaed thrbngh, ooWwftter 
^tt of the pn^sence of leacli 
tigers y^WawM Like eblo> 

coloursj ihough Mi% eo 
iasL me^ieiiiei: in amall do^es 
mJt ka ilfMigs. do9eA»iU' icon- 
remarkable emaciation, 
in 1770. It is a sabstanco 
, in combination with other 
ia the ar^. Chlorine h a 
18, which has an astringent 
^u^ : - ^t is; one. pC rthe ;m os t 
itii|gfgi»^ in;it»i>iiiry,in the 
^id«i^ly djl^ed ; with air. 
[y QiHhpsejS^ed, it,efinjt8,bQth 
mt; yrbich Jt .possesses in 
DfUder Hppn9idpqibl^ pressure 
,)i^i}d liq^o^ .pf a bright 
a wfppirl^r^f jcqmbustiou. 
i in^) cWorJn^jgaSr it burn?i 
[)d ^^Lt^ a javgp flWnl'ity of 

fi^e in it smmtaip^usly. 
ib as , tin, poppei:, jl^r^epic, 
infrodMOed into rcl|lodi^e in 
E fisye leay^^ j^re.ji^d^enly 
b j|6FJW«r\y .^led f^i^ii ,acid, 
h It ,li|f8 no^ ja^jscnir^te, 
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W duM il rtddin the Mia eotoar of pbuit% whic 
kcids do. One of the most important properti< 
cblariiie i» its Ueachiiig power. AH mnimal 
vegetable cokNtra are speedilf removed hy ehloriue ; 
-Wtol the colour is once discharged, it can neve 
restored. Cblorinet however, cannot bleach n 
water be present Chlorine is nsefol also for 
purpose^ of fumigation, and is used to pnriff the a 
feter hospitals. The infection of the small-pox is 
destroyed by this gas, and matter that has been 
mitted to its influence will no longer generate 



To these simple non-metallic bodies we mig^t 
'bromine, selenium, boron, fluorine (the .base of 1 
spar), and silicon (the base of flint.) B.nt as the; 
*of less importance, and as the nature of somt 
them is still a subject of dispute with /chemists, 
shall omit the eonsidention of them for the presep 



ON ELECTRICITY. 



The word Electricity denotes a peculiar state, 
which all bodies are susceptible^ and which is snppi 
to depend upon the presence of a substance called 
electric fluid. Some of its phenomena were knoan 
^he ancients, particularly these attractions and 
pnhtons which a piece of amber, after being mbl 
exhibits, with regard to hairs, feathers, and other 1 
hodies; and it was from its power of drawing 1: 
substances to it when nibbed, that the Greeks § 
amber the name elekironi which is the origin of 
modern name. Tfaales, who lived six centuries bei 
the Christian era, was the first who observed 
electrical t>roperties of amber; and he was. so str 
with the appearances, that he supposed itio 
tmimated. Mr. Boyle is supposed to have been om 
«he first persons who got a glittipse of. the olftctKi 
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re noticed it, by rubbing a 
Isaac Newton was the first 
glass attracted light bodies 
>n which it is rubbed, 
ince, which being excited 
ty a woollen cloth, or other 
-acting light bodies. If a 
ibbed briskly against the 
ther woollen substance, for 
near hair, feathers, bits of 
s, they will be attracted ; 
and adhere to the wax. If 
lial, be rubbed in a similar 
better. If this operation 
a luminous matter will be 
ectric matter or fluid; and 
minted with have more or 
seems to lie dormant till it 
ing. The air, and every 
kvhich appeals in the shape 
of the glass with the hand 
ihe glass, having now more 
5 with it to any body that 
e it. Those bodies which 
convey electricity from one 
Fore they are called Non- 
[•emarkable are — glass, and 
;ious stones, resins, amber, 

silk, cotton, wool, hair, 
, air, oils, metallic oxides, 
38, and all hard stones. 

rubbed ever so much, do 
lied Non-Electrics. They 
lody to another, and there- 
►UCTORS. Some of them 
etter than others. The 

metals, charcoal, all fluids 
[lost saline substances, and 
and silk, when wet, will, 
ict electricity. 
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4 Wbcn ff^ body' has mem Aait iM naiuNif ^nftiitil 
tiiM ftttid, it ifli Md 16 be electarified poiitiiriity, or i»l 
and whM it has Wm ihan itk nutanA quantity, it ii 
to be ekctrificd negatively, er laniiwu When be 
lire el«ct»ified either of these waya^ they f^\ < 
other ;- but if sooie be electrified- jl^Kay. aad ether» n$i 
thcfy mvtoally attract; or if doe b<ydy be efeofv 
plus, . and the other not electrified in either wity, 
also attract each other. 

These are some fishea which itosaeeB the e: 
orittnary faealty of being Mtf, at p\e9»Baf^^ to < 
a^unieate 'aftoduy Hhe thoae of an efeetric battel* 
galnmio pik^ to any MtiiMil that eomes itf cor 
with then*. They are called the i(Hped0, the fiymn 
ekcirimrr u»d the gilurus Indicfus* The most 
markahle of theie » the Gynmottn Ele^tricu 
ElectrvB Eel^ which ft frequently foua^ in the mai 
and stagnant pools' of Guiana, and other eouiitri 
Sonth Atnerka. The sboeke they giire a»e ex^ecidi 
sefvere i and Homholdft. ndentiona a rdteid which baa 
totally abondoiKd, becaaae the mnl^, iis eroesii 
wide ford, were, by these irlolent attacks, ( 
paralysed and drowned. Even the Migler on 
bank was: not eitempt from dai^e;^, the shock I 
conveyed along his wetted rod and fishing line. 
Electric Eel is sometioies twenty feet long, 
electricity of all those fishes is exerted by them 
whbn they please, and of course only while the^ 
alt^e. '■ After the aniaml has discharged^ its eleei 
jnatter, the iiext shock is weaker ; and when the ai 
isexhaa^ted, it has lost all the power of producinf 
efifeet for soane time. ; 

• There* is no leoger any doabV that the caat 
thnndei^ is the* same with that which prodacei 
omHaary pfaenomeMt of electricity* The resemb 
betweenr theaa is inde^ so great, that we a 
believe thunder itscflf to be any other than a gri 
ipecies of ehectrieity. - 
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LNISM, 

f connected with electricity, 
as a branch of that science, 
liscovered in the chemical 
alvani, professor of anatomy" 
logna, upon the following 
professor being of a delicate 
)ported by soup made from 
ne of these animals, skinned 
ying upon a table in the 

in which stood an electrical 
jistantSj in experiment, by 
>f the scalpel near the cruVal 
r killed, lying not far from 
s of the limb were instantly 
ted with strong convulsions. 
)eriments, the law of nature 
ence of this principle, was 
ere accident had at first 
nlj^. Gal van i published a 
dressed to the Institute of 

On the appearance of this 
ion of the philosophers of 
is discovery was made at a 
lore than hypothesis was 
J of the inquisitive enquirer 
this desire may be referred 
periments which were made 
>e, in consequence of this 
ins the science became con- 
ddition of a great vajiety of 
s and successors, insomuch 
rs of Galvani, the original 
iparatively small proportion 
lueed for its illustration, 
le mere agency of a metallic 
no reason to euspect the 

limb^ of a recently killed 
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frog were conndsed; and having aacerUined itie !k4 
by a number of experiments, he in the coarse of h 
enquiries found, that the convulsions or contractioi 
were produced only when i/wnmiZar metals were eh 
ployed. It was now inferred that electricity m m 
only produced by the friction of bodies, but eren I 
fk the mere contact of certain substances. At the san 

It I time it was admitted, that* these substances mukt hat 

\ ' some chemical agency or action upoii each othe 

I and that the effect produced seems to be proportional 

to the degree of chemical action. The following We 
known facts were now supposed to be explained by th 
science. Porter taken from a pewter' pot has afwu) 
been held by connoisseurs in that liquOr to be bettf 
than when taken from china or glass : this was not 
said to arise from a certain decomposition effected b 
means of the liquor in the ressel, the porter, and tli 
saliva on the under lip coming in contact t^ith tli 
metal. Pure mercury retains its metallic splendour 
long time, but its amalgam with tin, &c« is almoj 
immediately oxydated &t tarnished. Inscriptions < 
very ancient date, on pure lead, have befen found in 
perfect state, while others of modem time^, made o 
compound metals, are corroded and scarcely legibh 
Works of metal, whose parts are soldered together b 
means of other metallic substances, soon tarnish, t 
are oxydated about the places in Which the differet: 
metals are joined. So likewise is the copper on shipi 
which is fastened on by means df iroii nails. Zin 
also ^may be kept a long time under water, wit 
\ scarcely any change ; but if a piece of silver touch th 

I zinc while under water, there will be very soon 

sensible oxydation. Take a piece of ainc and place i 
under the tongue, and lay a piece of sili^r as big u 
half a crown on the tongue; and no particular tiist 
will be observed^ but bring the outer edges of ih 
met.ils together, and a very disagreeable taste WtW'H 
perceived, which' is isaid to arise from the decompos'itioi 
of the saliva, a watery dnid. The same thing 'may Ix 
fiotiwd.with« guineshand apiece.of cbirtfoal: ' fbm 
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ained, and the theory generally 
::tors of electricity, hqwever 
ick other in their conducting 
I into two classes. The ^rsi 
ated the dt^ and more perfect 
itallic substances and charcoal : 
also imperfect conductors, are 
g fluids. From these, or some 
Jircies^ as they are named, are 

e or agent had been chiefly 
ce to its operation on animal 
popular name was for a long 

but it being soon found that 
nsive, that it possessed powers 
lomination, and that of course 
ne would lead to error, the 
opted in its stead. This ex- 
principle was connected with 
improvements from various 
for a considerable time, were 
iportant in their nature. But 
icoveries in Galvanism^ that 

in 1800, is most remarkable 

interesting in its relations, 
a, contrary to that of Galvani, 

belong to the animal, but tp 
iployed. Galvani was not 
ler efl^ect than what could be 

metal, because he believed 
the animal. Volta was led to 
ry, by combining a number of 
)ecau8e he was persuaded that 
e metals or fluids* employed. 
Ltions obtained the name of 
ly. Voltaic batteries : and thv 
denominated, from tlie dis- 
se batteries, Voltaism, 
apparatus consists of a set of 
r slightly mixed with nitric or 
K 5 
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lltfolitint A6id/WhJeb flfe COtlll(M;M by &dttllH«i 
ii'^iece of iiinc at one end, and A piece iA cappek 
^tlier ; eonnect tb^ tiimbteift by placing tbM ii 
all in the sabie order-^otad metal in Ibe fiint M 
and botb metals in eac*b inteimedtate one, and eml 
the first voppet and tbe last zine witb ibe flngertj 
WirdI, will occasion a ibock. 
' The pile is made thns ; take twenty or tblny 
6f zinc, of the size of a peniiy piece." C^tai 
penny pieces, and as many pieces of paper, or cl< 
m the same shape, and which are to be dipped i 
Intion of salt and Water. In building the pik 
iftinC, paper, zinc, paper, cdpper, &C. until the w 
finished. The sides of tbe pile tnay be. stipporti 
rods of glass, or ramished wood, Med in the b< 
Which it is built. The following experiments mi 
be performed ;-^ 

Having wet both bands, tonch theloWerpan 
pile with one band, and the upper part With tbi 
constant little shocks of electricity will be felt ui 
band be remored. If the hand be brought 1 
timilar repetition of sbdcks will be felt. Put a 1 
water near the pile, and put the left band i 
liolding a Wire, tbe one end of which touci 
top of the battery or pile; then put the end of 
spoon between the lip and the gum, aind witb ih 
end of the spoon touch tbe lower part of tbe 
titong shock is felt in the gutai and in the band. 
the left hand from the water, but still keep 
the wire, and then perform the last experiment 
^ame manner, and a shock will be felt iiC tl 
only. Hold a silver spoon in one band, and ton< 
it the battery at tbe lower part, tbeid touch th^ 
part with the tongtie, tbe bitter taste is extrec 
performing the above experiments, if, instead of 
enids of the pile, tbe one end and ibe middle c 
toncfaed, the sensations Will not be nearly so stro 

The most powerful apparatus iis the trough^ I 
tompdsed of ziuc and copper platea pla^d in p 
4k8t all those of one .metal lie tOwiml ibe HkvAt 
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have connecting wires ; and 
ith water, impregnated with 
id the points of the wires 
)n is remarkably powerful; 
' be united and made to act 
ances have been decomposed 

had no effect. 

Platts. 
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TRUE l.IBEB'Ti'. 

Trae Liberty was Christian, saoctifiedy 
Baptized, and found in Christian hearts alone. 
, First-born of Virtue ! daughter of the skies ! 
Nursling of Truth divine I sister of all 
The Graces* Meekness, Holiness, and Lore : 
Giving to God, and roan, and all below, 
That Sf mptom showed of sensible existence. 
Their due nnask'd ; fear to whom fear was due ; 
To all, respect, benevolence, and love. 
Companion of Religion ; where she came. 
There Freedom came ; where dwelt, there Freedi 

dwelt; 
Ruled where she ruled, expired where she expired. 
*^ He was the freeman whom the truth made free f 
Who first of all the bands of Satan broke ; 
Who broke the bands of Sin ; afid for his soul, 
In spite of fools, consulted seriously^ ; 
In spite of fashion, persevered in good ; 
In spite of wealth or poverty, upright ; 
Who did as Reason, not as Fancy bade ; 
Who beard Temptation sing, and yet turned not 
Aside ; saw Sin bedeck her flowery bed, 
And yet would not go up ; felt at his heart 
The sword unsheathed, yet would not sell the tntt) 
Who, having power, had not the will to hurt ; 
Who blush'd alike W be, or have a slare ; 
Who blush'd at nought but sin, feared nought but < 
Who, finally, in strong integrity 
Of soul, 'midst want, or riches, or disgrace, 
Uplifted calmy sat, and heard the wares 

^ stormy folly breaking at his feet ; 
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man ye mock, 
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Than «« fiMt tto wal(&.l(Hr Ilk cmdle-MtOi, 
And why need .j» mm the flowb wtlh deaihf 

Ye baUd^F— ya bidd»«-bat ye ealer nol in, . 
Like the tribes whom the desert deronr'd in their 
From i^he land ef pcomiae Ve Cade wbiA die, 
Ere its verdare gleams fordi vm yoof vevy eye; 
As the kings of the eloodHsowa'd {»yniiiid 
Their peleless bones in otdivion bid; 
Ye slnmber onmark'd 'mid the. desolsto mmt 
While the wonder and pride of yonr works remaii 

SiGOURN 
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SNOW." '^ 

The keener tempests rise ; and fumbg dun. 
From all the livid east or piercing north 
Thick clouds ascend, in. whose capacious womb 
A vap'ry deluge lies, to snow cdngeal'd. 
Heavy they roll their fleecy world along, 
And the sky saddens with the gather'd storm. 
As thus the snows arise, and foul and fierce 
All winter drives along the darkeff'd,«ii', 
In his own looee^revolving fields the twain 
Dtsaster'd stands ; sees other hiUs asoend, 
Of unknown joyless brow, and other seeaes, : 
Of horrid prospect, shag tbe trackless pjaiif ; 
Nor finds the river tkor the forest, hid 
Beneath the formless wild, bat wanders on 
From hill to dale, still more and mcwe astray, 
Impatient, flouncing through the drifted heaps, 
Stung with the thoughts of home ; the thoughts of 
Rush on his nerves^ and call their yigoor forth 
In many a vain attempt. How siska.his so«l I ' 
What bkek despair^ what horror fiUa hiaheail I 
When, for the dnsk/ spot which fancy feipi^* 
His tufted cottage, -miiig.throvgii tin^A 
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Ver hk bead^ 
»8 more ( wild: 
Et into his mind, 
ly dsep, 
poW*r of frost ; 
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d what il land unkHowB, 
"ozen spring, . 
J \dkef 

HD the bottom boils. 
s» and down he sinks 
bapeless drift, 
less of deaths 
ish nature shoots 
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bis friends unseen, 
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^ shall he behold, 
u On ev'iy nerve 
rats up sense, 
recping cold^ 
& Miifeti*d corse, 
; in the northern blasts 

- Thomson. 




M 



f-:-^ 



' AFFLICTION. 

lat path alone, 
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The worid nay daoce ftlm^ the fiowerjr pkm, 
Cheered w^ihof go'by naay m epiighUy etmin : 
Where natore has her mowy Telvitt spread, 
^th unshod feet they yet secorely iraad : 
Admonished, scorn the caption and the Mead, - 
Bent all on pleasure, heedless of its end. ' 
Bat He, who knew what huaMUi hearts woold pro 
How slow to learn the dictates of Mis love. 
That hard by nature, and of stnbbora will, 
A life of ease- would make them harder siillf 
In pity to the souls his grace designed ' 
To rescue from the mm of mankind. 
Called for a cloud to darken all their yein^ 
And said, ^ Gbispend them in a vale of tears." .* 

O balmy gales of soul-reviving air ! 
O salutary streams ttiatt* murmur there ! 
These, flowing from the fount of grace aboTe;' 
Those breathed from lips of everlasting love 
The flinty soil, indeed, their feet annoys. 
Chill blasts of trouble nip their springiag joys; . . 
An envious world will interpose its frown, 
To mar delights superior to its own ; . 
And many a pang, .experienced still within, " .\ 
Keminds them of their hated inmate, Sin« 
But ills of every shape, and every name, ■ . 
Transformed to blessings, miss their ci^iel aim; ■ 
And every moment's calm that soothes the bnsaflti, 
Is given in earnest of eternal rest. 

Ah, be not sad, although thy Jot be cast - < 
Far from the flock, and in a boundless waste! . 
No shepherds' tents within thy view appear. 
But the chief Shepherd even there is near. 
Thy tender sorrows and thy plaintive strain, 
Flow in a foreign land, but not in vain ; 
'^hy tears all issue from a source divine^ 
And every drop betspeaks a Saviour thine — 
So once in Gideon^s fleece ^he dews wcare foupdv 
And drought on all the drooping betrbs.arofiuuU ^ 
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to defer; ^ 

will plead, ' ; 

Mioutof lifet 
f time; ^ 

ill are fled. 
Dent leaves 
ual scene. 
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tranger still, 
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tidy praise ; 
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ids is Folly's rails ; 
dom tiiey consign ;' 
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a fool; 7 

to do more, 
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. When young, indeed,' *^ 
nobly rest, ' ^■ 

only wishj ' 
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elf a fool ; 
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lelay, 
resolve ; 
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Bat their beartrwoonded, like the wounded air, 
Soon close ; wheres p«Bt the shaft,, np trace is found. 
As from the' wing no scar the sky retains, 
The parted wave nq fivrraw fr^ift l^'keelrr- 
So dies in humaipE hearty tbetthougjbt oC death : 
Even when t1^^^|^mfef tear wbi«h. native shfdf . . , 
O er those we love, w^ drop^ it in tfaer gra.?e« 



TASTE> M : 

What then is tastes but these internal powers, 

Active, and strong, and feelingly, alive. 

To each fine impalae ? A discerning sense . ; 

Of decent ^d sublinwi, witk quick dii^gu^t 

From things deform*d, or disajnraqged, or gross: 

In species? Tbis» nor gemsy. nor stores of g#14 : 

Nor purple 8tate» nor cuUiire, can bestow ; / 

But God alo^ie^ when first his active hand 

Imprints the seccet bias of the s^uL . 

He, mighty Parent I wise and just in ail, 

Free as the Vital breeze* or light of heaven. 

Reveals the charinSiOf nature. Ask the swain 

Who journeys homeward fron» a sooHner day's. 

Loipg labour, jivhy, forgetful of hie tQils 

And due repose^ hf^ loiters to behold 

The sunshine gleaming as through amber cjoucii. 

O'er all the wi^tem jsky ; full soon, I, ween* 

His rode expressi^ and unUitar'd airs. 

Beyond the power of langnagjQ, will unfeld 

The form of beauty smilimg at his heart. . 

How lovely I how conunaa^iAg I But tfaongb Hetif 

In every breast hath s^wa these early seeda 

Of love and«dmua(ioa, yet in vain». 

Without fair culture's kind parental aids 

Without enlivqning aiins, aind genial ahow«M» 

And shelter fno^ the blaati in vi^in we hope 

The tei^QT plan^; sb^ld r^ar kik bloaming: head, . 
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PAGHED PIECES. 



I hnK 
and brotkers in exik, K««n' 

1 made thi^ Hfe* more sweet '^V 

i pomp ? A»e nol the^e woodsi .6 
1 than the envious comrt ? ^jf^i'?'' 
e penalty of Adam, ^d xU 

lee; astheicy^faag -viol 1> 

f of the winter's wind, ^ y^^tf i 

8 and blow»«poft my body, ^^iq vU 
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Etm till I thiuik with cold* I smile, and mj — . ^ 
This u no flattery ; these are coniMellon. 
That feelingly peranade me what I am. 
Sweet are the naes of adTOtsity ; 
Which, like the toad, ngly and yenomons. 
Wears yet a predons jewel in its head ; 
And, this onr life, exempt from pnhlic haunts. 
Finds tongues in trees» books in the running brooks. 
Sermons in stones, and good in erery thing. 

Shakspeake 



'» 



What yon ^o 
Still betters what is done. When yon speak sweet, 
I'd hare yon do it overs when you sing, 
I'd have you bny and sell so, so give alms, 
Vny so ; and for the ordering yonr.afEurs, 
To sing them too. When you do dance, I wish you 
A wave o* the sea,' that yon might ever do 
Nothing bat that ; more stili«»-«till so, ' 

And own no other function : each your doing 
So singular in each particular. 
Crowns what you are doing in the present deeds. 
That all your acts are queens. 

SHAKSrSARH:. 



' 7 



Let me play the fool 

With mirth andjaoghter; so let wrinkles come, 
And let my liver rather heat with wine, 
Than my heart cool with mortifying groans. 
Why should a man, whose blood is warm witbiq^ 
Sit kke his graindsire cot in alabaster 2 
Sleep when he wakes, and creep into the jaundice 
By being peevish ? 1 tell tbee what, Antonio, 
(I love thee, and it is my love that speaks,) 
There are a win of men whose visageii 
creain and mantle jihe a standing pond. 
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mtertaio, ~^'}^. 

d^iti an opinion : */^:" 

bund coDceit, .. ro/ 

Sir Oracle. ; ^' t^VI 

let no dog bark ! "- a - /^ 

another time; jD t • ^ 

ancholy bait : 
lis opinion. 

p yon well a while ; ^^ I 

»r dinner. " :*^ 
Shakspbare. 



fool i' th' forest — 
>Ie varlet] — ^ y^* r 

)t a fool, — I •;;» ! 

Asked him in the son, . » 

oe in good terms, „ * A 

I a motley fool. ^ * ' I 

1 1: No, sir, qnoth he, 
Bn hath sent me fortane: >r^^ 
rom his poke ; < ^- 

sk-lnstre eye, ^^h. ' 

[ o'clock: v-i*' 

le, how the world wags: -h^" ' 
twill be eleven;. .. :,r./ 

we ripe and ripe, 
ur, we rot and rot. 

When I did hear 
il on the time, 

ke chanticleer, ! v/i .'^ 

ep-contemplati ve ; ^ u (,1 

rmission, . -o'tl 

oble fool I . Tj M^ 

I the only wear. - • -r 
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Seems, madam ! nay,,iiiB.: IkaiMr'iiotl 

' Tis not alone t»f inky eloak, f;ood in6tbe% i. 

Nor customary soils icif solemn blacky 

Nor windy suspiratidn .of forced breatli; . « < r 

No, nor the fh^dl^iser in die eye, . i : .: . 

Nor the dejected, 'tttraonr mi the yiaage. 

Together with allJanns, modes, shows •£ gvssf^ 

That can denote me^tmly t these indeed seem^ 

For they are acttonslkhat a man might pla^;: 

But I have that within idluc^ paaseth.BlMWy.\ . 

These buti tiie tappings and the suits of woe. 

Shakspear 



I 
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Why get thee gone!! hoevorand ngbt^ inritlivthee. 
Sisters of Acheron, go.hand.iniiand, 
Go danca saovml ibe bowvt, jinA close (then in ; 
And tell them that 1 eent {yau to salute ihem. 
Profane the ground^ and for the ambrosial rose . 
And breath rofjessomme, let. hemlock blaoben^ 
And deadly- ni^tsiiade poison all the air : 
For the sweet nightingale, may iiHvans croak, : 
Toads pant, and adclers rustle through itW laupes : 
May serpents winding up the trees. let .fall ■ . 
Their 4iissii%neekB upon themrfram aboTe^ 
And mingle kisaea— psnch as I would giire ithem. 

Youmg; 



/ Why have those baniiAied and forbidden legs 

Dared once to toiiph a dust of Eagknd « f^pMnsd ? 
But more than why — why have they 4ared t6 marci 
So many miles upon her peaceful bosom ;' 
Frightening her pale-faced' FJiliigers with war, . - ' 
And ostentation of despised arms ? 
Comest thou because the anointed king is hence ? 
Why, foolish boy, the king is left behind ; 
Aud in my loyal bosom lies bis power. 
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m idrA of Moh hot yoiihr' ' 
tira^ tby father, and otyMlf, ^ 
: Prinee, that yotmgJMafft^f men, 
iks of many thouaiid Frenth ; 
iokty sfaoold thk arm of ^ mhte, 
le.palay, abastifee tbeO) 
action to thy fault. 

Shakspeare. 




igs of the Wiae, 
nodem books enrolled, 
as the truest fortitude ; 
I 'well of aU valamitM, 
Dt ito 'man's frail lifQ, 



me&t, .-and nrach persoaaioa sought, 
nd^anxipiis thougitt; 
ted (in his pangs dieir sound 
ca^r seems a tune 
tenant maod from his complaint ; 
ihin : '• , ' f :• , ^ ■/ 

oosolieitaen.cfrem nbove; 
that Tdpair^hisi strength, ; 
ts npboid. 
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bow my light is spem, ' * 

ifs in Ais 'dark ' world aiid wide, 

ilewt which is death to hide, 

e iiseless, ifbough n^y soul more beut/ 

h my Make^ and, present 

Hi, lest^e' retili^g chide ; 

exact dsty^lkbotir, light denied ?-' 

►at Fatiiem^e, to pre?eiEit . ■ ' •' ^ . ^ 
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llmt marnvr^ 99«^r4^BeB* God dMhaeH asid ^ 
Either ttMA'a^worky or'hk own ^Sm ; who I 
Besr h]8 mild yake, they serve him best; fak Urte 

U kingly, tbonvands at his bidding speed, 
And paflS,o*er land and ocean wilhent rast, - 
They also serr^ who only aland and wait* 



(APTAIN BOBADIL'S |i£THOD OF PI|K«,ATjl| 
AN AEMY. 
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1 will tell yon, air, by way of fnivatB and 1 
1 am a gentleman, and lire here jybscnre and to myae 
bat were I known to his Majesty and. the Lords, i 
serve me, I would undertake, npoo this poor head a 
life, for the pnblic benefit of the state, not only to spi 
the entire lives of his snbjeets in general, hot te si 
the one-half, nay three-fonrlhs. of his yearly charge 
holding war, and against what. enemy soever. And b 
would I do it think yon ? — Why thns, sir :-«-I wm 
select nineteen more to myself, throughout the kn 
gentlemen they shonld be ; of good apirit, stioiig a 
able constitution. I would choose them 1^ an instil 
that I have. And I would teach these nineteen i 
special rales ; as, your Panto, yonr Reverso, your Sk 
cata, your Imbroccata, your Passada, your Monton 
fill they could all play very near, or altogether, as w 
as myself. This done, say the enemy were forty the 
sand strong. We twenty would come into the field, 1 
tenth of March, or thereabout, and we would challen 
twenty of the enemy; they could not in their hone 
refuse us. Well — we would kill them; ehalleo 
twenty more — kill them: twenty more— kill thei 
twenty more — kill them toa And thatf would 1 
kill every man his ten a day — ten a day, that's t 
score: tep score — that's two hundred; two hundM 
day-^fiye days a tV>aaendf^-frrtf thotpsa^ for^ tin 
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bundred days, kill them all 
I I will venture my poor 
rform (provided there be ii# 
by feir and discreet roan- 
e atrord, 

' BfiN JONSON. 



IN THE VILLAGE. 

I'ri ! o'er yonder bridge, 
tfni^edfu) length 
n which the moon 
lected bright, 
lowy world, 

'd waist and froz'en locks, 
Ving at his back, 
^•packed load behind, 
, his one concern 
Bed inn^ 

ected bag, pass on. 
It-hearted wretch, 
flsenger of grief 
>f joy to some ; 
grief or|oy. 
H «f stocks, 
pistles wet 

^ the writet-'s cheeks 
I fluent qnill, 
^hs of absent swains, 
illyafiect 
fiiotis of them all. 
Bt! tishetedin 
d^rc, wllo can say 
our trOops awak*d ? 
opimn drugged, 
[i' Atlantic wave ? 
B wear her plum 'd 
kiBi«ftle'«f peace r ' 
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Or do we grind her still ? The grand debete. 

The popular hai-angne, the tart reply, 

The logic, and the wiBdom, and the wit, 

And the loud laugh — I long to know them all ; 

I burn to set th* imprison'd wranglerB free, 

And giv^e them voice and utterance once again, 

Now stir the fire, and close the shutters fast, 

Let fall the curtains, wheel the sofa round ; 

And while the bubbling and loud hissing urn 

Throws up a steamy column, and the cups 

That cheer not to inebriate, wait ou each, 

So let us welcome peaceful ev*ning in* 

Not such his ev'ning, who with shining iace. 

Sweats in the crowded theatre, and sqnees'd 

And bor* d with elbow points through both his sides 

Outscolds the ranting actor on the stage. 

Nor his who patient stands till his feet throb 

And his head thumps, to feed upon the breath 

Of patriots, bursting with heroic rage, 

Or placemen, all tranquillity and smiles, 

This folio of four pages, happy work I 

Which not e!en critics criticise, that holds 

Inquisitive attention, while I read. 

Fast bound in chains of silence, which the £ur. 

Though eloquent themselves, yet fear to break. 

What is it but a map of busy life. 

Its fluctuations, and its vast concerns ? 

Here runs the mountainous and craggy ridge 

That tempts ambition. On the summit, see 

The seals of office glitter in his eye ; 

He climbs, he pants, he grasps them. At bis heeU 

Close at bis heels a demagogue ascends. 

And with a dext'rous jirk soon twists him down 

And wins them, but to lose them in his turn. 

Here rills of oily eloquence in soft 

Meanders lubricate the course they take. 

The modest speaker is asham*d and griev'd 

T engross a moment s notice : and yet 

Begs a propitious ear for his poor thoagbts. 

However trivial all that be conceives. 
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ring for his bread. 

CowpER. 



>GED CASE, NOT TO BK 
)F THE BOOKS. 



itrange contest arose, 
lappily wrong ; 
» all the world knows, 
s ought to belong, 
er, and argued the cause^ 
ind a wig full of learnin<( 
;o balance the laws, 
icely discerning 
'ill quickly appear, 
will undoubtedly find 
tacles always in wear, 
>n, time out of mind* 
up to the court — 

:elebnite<ijngfler. 
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Yonr lordship obaenret they «f e made wUh « 9tf Ad41«» 
As wide as the ridge of tba n^e is ; ia short 
Designed to sit to it, jast like a saddle. 
Again would your lordship a naevneiit suppoae 
(Tis a case tbit has hap|>eBed aad naay be agua) 
That the visage or comUenaooe had not a Nqse« 
Pray who would or who could wear spectiielefs thea ? 
On the whole it appears, and my argum^it sb^ws, 
With a reasoning the co«rt will never coBdemQ 
That the spectades plainly were nadefor Ae Nose, 
And the Nose was as plainly intended for them. 
Then shifting hia eide, as the lawyer knows how. 
He pleaded again in behalf of the Eyes ; 
But what were hi» acgumenAs few people know, 
For the world did not think they were eiiaally wise 
So his lordship decreed, with a grave soleoMH tooe. 
Decisive and clear* wiidiont one if or lni4 — 
That whenever the Nose piitJiis speotOQlea qi^ 
By dayrlight or candle-light — Eyes should be shut. 

COWPER. 



THE BBSERTSD WIFE. 

He com^s not — I have watched the moon go down« 

But yet he comes not. — Once it was not so : 

He thinks net how these bitter tears do flow, 

The while he holds hia not in that town. 

Yet he will come and chide, and I shall weep, 

And he will wake my in£ant from its sleep, 

To blend its fe^eble wailings with my tears I 

Oh how I love a mother*s watch to keep^ 

O'er those sleeping eyes, that smile which cheery 

My heart, though sunk in sorrow fix'd ^md deep. 

I had a husban^ once who loved me — now, 

He ever wears a frown upon his hrow. 

And feeds his passion on a wanion*s life. 

As bees from laurel flower a poison sip t 

But yet I camc^haM^r^ I there vifere hoar% 
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er on liifi eye^ 
I silent sadness by, 
his path with flowers, 
me too — my heart 
[le if he smile, 
will ne'er depart ! 

me with a dart, 
^aste upon the vile 
id mine should share ; 
e, I will calmly bear 
sickness come, and lay 
m, then 

my wrongs repay, 
^eep and say 
rful I had been. 

Anonymous. 



OF WYOMING. 

"Wyoming I , 
T on thy ruin'd wall, 
remembrance biing 
)le did befall ; 
loreliest land of all 
i their morn restore. , 
lost delights recall. 
I her bowers of yore 
J of Pennsylvania's shore. 

eath thy skies, 

UU8 had nought to do, 

Ben declivities, 

ake with light canoe, 

I sweeter pastime grew, 

h the forest's brown, 

lid the dance renew, 

itains half way down, 

some romantic town. 
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Then where of Indian hills, the daylight takes 

His leave, how might you the flamingo see, 
Disporting, like a meteor on the lakes, 

And playfnl squirrel on his nnt-grown tree ; 

And every sound of life was full of glee, 
From merry mock-bird's song, or hum of men, 

^liile hearkening, fearing nought their revelry, 
The wild deer arch*d his neck from glades, and then, 
Unhunted, sought his woods and wilderness again. 

And scarce had Wyoming of war or crime 

Heard, but in trans-atlantic story rung. 
For here the exile met from every clime, 

And spoke in friendship every distant tongue. 

Men from the blood of warring Europe sprung. 
Were but divided by the running brook ; 

And happy where no Rhenish trumpet sung, 
On plains, no sieging mine's volcano shook, 
The blue-eyed German changed his sword to pruning- 
hook. 

Here was not mingled in the city's pomp 

Of life's extremes, the grandeur and the gloom, 

Judgment awoke not here her dismal tromp, 
Nor seat'd in blood a fellow*creature's doom. 
Nor moum'd the captive in a living tomb. 

One venerable man beloved of all. 

Sufficed, where innocence was yet in bloom. 
To sway the strife that seldom might befall ; 

And Albert was their judge in patriarchal hall. 

How reverend was the look, serenely aged. 

He bore, this aged Pennsylvanian sire, 
When all but kindly fervours were asftuaged, 

Undimm'd by weakness' shade or turbid ire ! 

And though, amidst the calm of thought entire, 
So?iie high and haughty features might betray 

A soul impetuous once, 'twas earthly fire. 
That fled composure's intellectual ray, 
^s .Etna* fires grow dim before the rising day. 

Campbeli^ 
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sTVERE FROST AND STRONG 
NDAY MORNING. 

lis solitude ! 
sad, and o*er 
Be a winding sheet, 
, is thrown. 

liles, she breathes no more ! 
pale and leafless boughs 
wept itself to death, 
^ily dance and sing 
iff and silent, lies 
glittering shingles, 
rhat groTe, which late 
I with ceaseless music, 
totes of thousand songsters, 
tse melodious strains, 
a tells her love, 
led skeleton. 
; now no more 
the glow of rapture, 
her face illumines ; 
read o*er all. 
} hide, but show 
zure tint more sweet 
le varying heaven, 
dense disguise, 
'ce of warmth and light, 
68 through the dun 
if expiring. 

ems as though this spot 
lelf the sole 
1 thus to find 
M> know and feel 
searching eye, . 
ts I How little, now, 
le hopes and fears, 
i transient world ! 
like other men. 



I've toiled and grievedy with many anxions cares, 
Bat where I too have loved and been beloved, . 
With more of happiness than oft is found 
In this probationary state. With Him 
Who gave me all, and day by day, hath still. 
With kind parental care my life preserved. 
To stand alone is awfal, but not dreadfoL 
Nay, sure, 'tis more than earthly bliss, here,. thus 
To hold communion with my heavenly Father. 
Witness this heart, with gratitude o ercharged. 
Which pleads and presses to present ita thanks: 
Witness these tears whicli thus nncall'd obtrude. 
And half congealed, fall to the frozen earth, 
An humble offering at the throne of grace : 
Witness this sweet, serene, and holy calm. 
At once bespeaking and befitting for 
The presence of my Maker ; semblance faint 
Of happiness to come, when bliss supreme 
Shall be the portion of these ransoin'd saints, 
Who through eternity shall join ta raise 
Loud hallelujahs to their heavenly King, 

Anokymous. 



ON THE EFFECTS OF TIME AND CHANGS. 



Of chance or change O let not mati eonplm, 
Else shall he never, never cease to wail ; 
For, from the imperial deme^ to where the sw^in 
Hears the lone oottage in the silent dale, 
All feel the assault of Fortune s fiokle gile ; 
Art, empire, earth itself, to change are doomed; 
Earthquakes have raised to heaven the humble vale,* 
And gulfs the mountain's mighty mass entombed. 
And where the Atlantic rolls, wide continents hi 

bloomed. 
But sure to foreign claims we need not range. 
Nor search the aneient records of our race, 
To learn the dire, effects of time and ehangr, 
Which in ourselves alas I we daily trace. 
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led eye> tW mritheired face, 
lever wiU refune : 
le, whatever of mcolal grace, 
, or sympathy divine, 
y's ray or friendship's flanie is mine. 
Beattie. 



BEARANGE, NECESSARY TO 
5S OF THR MARRIED STATE. 

r thus address'd her spoase — 
e dungeon is this house ! 
s large enough ; and was it 
11 room, and that dark closet, 
Ings, with their worn out graces, 
), long noses, and pale ffi^f 
I antiquated scene, '-' 

helm me with the spleen, 
[ihrey, fdtooting in the dark, 
er quite heside the mark ; 
(If dear ; I hade him come, 
self to he at home. 
Kpect him at the door, 
hen the ch)ck strikes four. 
)o deaf, the lady cried> 
her voice, and frown'd beside,) 
sadly deaf, my dear, 
I do to make you hear I 
>oor Harry ! he replies^ 
e are more nice than wise ; 
;ht trespass all this stir ! 
did ride, whip, and spur ? 
mile — your fav*rite horse 
look one hair the worse. — 
est. His past all bearing ! 
rather hard of hearing ! 
—one must scream and bawl, 
yovL can't hear at all. 



THE 
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Then with a rmm exoeediag^ la«r. 
No matter if yon hew or no. 

Ah» I ind 18 domeetie strife. 
That sorest ill of famMn life, 
A plague so little to he fear'd. 
As to he wantonly incorr'd ; 
To gratify a fretfnl passion^ 
On erery tririal provocation? 
The kindest and the happiest pair 
Will find occasion lo forhear. 
And something every day they lure 
To pity, and perhaps foigire. 
Bat if infinnitiea that fall 
In common to the lot of all, 
A blemish, or a sense impaired. 
Are crimes so little to.be spar*d. 
Then fiszeweJl all that must create 
The comfort of the wedded stale* 
Instead of harmony, 'tia jar 
And tumult, and intestine war^ 
The lore 4hat cheers )lle s latest stage. 
Proof agaiaat sifibiess and old age* 
Preserv'd hy virtae from dedeosion. 
Becomes not weary of attention ; 
But lives when that exterior grace. 
Which first inspired the flame decays. 
Tis gentle, delicate, and kind. 
To faults compassionate or blind. 
And will with sympathy endure 
Those evils it would gladly cure: 
But angry, coarse, and harsh expression,. 
Shows leve to be a mere profession. 
Proves that the heart is none of his. 
Or soon expels him if it is* 

Ct)Wpej| 
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PHE CONVICT ship; 

in ! and purple and bright 

ows the flashing of light ; 

res, like a child of the sun, 

»1 goes gallantl^r on ; 

) she unbosoms her sail, 

streams onward like hope in the gale ; 

Around her, in murmur and song, 

joice as they bear her along, 

to the golden edged clouds, 

igs gaily aloft in her shrouds 

s amid ripple and spray, 

iway and away I 

)ns of youth ere they part 

3 a dream of the heart ! 

^iful pageant sweeps by, 

, and sunshine on high, 

nid glitter and glow, 

rts that are breaking below ! 

es I and the mom is on high, 
on the brow of the sky, 
ks in the power of her might, 
louds, as they pass her, to light ; 
s I asleep on their breast, 
) like an island of rest ? 
in the shadowy main, 
shed home on some desolate plain, 
9 in the silvery light, 
gs on the bosom of night, 
, as the moon in the sky, 
uty, conld^eem with a sigh, 
ling is the mansion of sin, 
smitten, lie bursting within ? 
is her silently gliding, 
ave after wave is dividing 
V and guilt could not sever, 
rted and broken for ever ? 
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Or dtcsiM tliat he mtcbea, afloat on the wstc, 
'4 The death-bed of hope, or the young spirit'* gnve ? 



. 



I 



I 



lu thus with oar lifie» as U [wweft aloDg» 
Like a Teasel al sea* amid snnshixie and songt 
Gailjr we glide in tlie gaze of the world» 
With Btreamen afloat and* with canvass anfarled ; 
All gladness and glory to wandering eyes^ 
Yet chartered by sorrow and freighted with sighs : 
Fading and false is the aspect it wears. 
As the smiles we put on, jnst to cover oar tears y 
And the withering thoughts that the world cannot know 
Like heart-broken exiles lie boroing below ; 
Whilst the vessel drives oa to that desolate shore, 
Where the dreams of oar childhood are vanished am 
o er. T. K. Hervev. 



CHRtflfriAN BENBVOLENCe. 

Wooldst thoa from sorrow find a sweet relief ? 

Or is thy heart oppressed with woea untold ? 

Balm wouldst thoa gBther for cocroding gci^ ; 

Pour blesabga round thee like a shower oC gold. 

'Tis when the loae k wrapt m masy a fold 

Close to its heart the wonn is wasting there 

Its lift and hetajAf ; not when» all onroU'd 

Leaf after leaf, ita bosom* rich and fair. 

Breathes freely its pcv6iMea throoghoat the ambient aii 

Some high or bumble enter]N:jBe of good. 

Contemplate till it shall possess thy mind, 

Become thy study, pastioie* resty and fooc^ 

And kindle in thy heart a flame refined* 

Pray Heaven far firmnesa t}iy whole soul to bind 

To this thy purpose — to begio, pursiiefe 

With thoughts all fixed» and feelings punely kind, 

Strength to complete^ and with delight review, 

* "d grace to give tho pniae where all is ever due. 
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ti sublime will Heaven permit 

as from the passing' air ; 

Lua, though by nature lit, 

pruned, and fed with care 

§ to waste with fitful glare ; 

. plant that spreads and towert 

a's aloe^ proudly rare, 

ousands, with the suns and showers 

^, grows alone before it flowers. 

from sloth that would appear 
mind, with joy proclaim 
th ; a charge thou could'st not bear, 
without a blush of shame, 
at ; then be thine the blame, 
f of worth ; and thus enlist 
the good, the dear to fame ; 
e and not be miss'd, 
Tget that thou didst e*er exist. 

rork of high and holy love, 
el's happiness shall know — 
irth while in the world above, 
by thee shall onward flow, 
[ling stream, and wider grow, 
these few and fleeting hours, 
iring and unwearied sow, 
rave with amaranthine flowers, 
e fruit divine in heavens immortal 
Wilcox. 



IHE LAST MINSTREL, 

was long, the wind was eold^ 
iStrel was infirm and old ; 
ered cheek, and tresses gra^y, 
to have known a better day ; . 
), his sole remaining joy, 
led by an orphan boy ; 




9»8 

The last of all the Bards was he, 
Who song of Border chivalr^r. 
For well a day I their date was fled. 
His tunefnl brethren all were dead ; 
And he neglected and oppress'd. 
Wished to be with them and at rest. 
No more on prancing palfrey borne, 
He carolled, light as lark at mom ; 
No longer courted and caressed, 
High placed in hall, a welcome gnest. 
He poured, to lord and lady gay. 
The unpremeditated lay ; 
Old times were changed, old manners gone, 
A stranger filled the Stuart's throne, 
The bigots of the iron time 
Had called the harmless art a crime. 
A wandering Harper, scorned and poor, 
He begged his bread from door to door. 
And tuned, to please a peasant's ear, 
The harp, a king had loved to hear. 

He passed where Newark's stately tower 
Looks but from Yarrow's birchen bower ; 
The minstrel gazed with wishful eye, 
No humbler resting place was nigh ; 
With hesitating step, at last. 
The embattled portal arch he passed, 
Whose pond'rous grate and massy bar 
Had oft rolled back the tide of war, 
But never closed the iron door 
Against the desolate and poor. 
The duchess, marked his weary pace. 
His timid mien, and reverend face, 
And bade her page the menials tell. 
That they should tend the old roan well : 
For she had known adversity. 
Though bom in such a high degree ; 
In pride of power and beauty's bloom. 
Had jrept o'er Monmouth's bloody tomb ! 

Scott. 
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lANGE ANTICIPATED BY H<H'K. 

rn with sympathising mind, v. / 
y the woee of human kind, •; ' • 

bid my spirit see ijr . 

Is of rapture yet to be ; . [,iU 

of Nature*s ma?y plan, 'j , . 
re by the past of man. 
iremeDt ! on the car of Time, 
ms world from clime to climt» 
shall every wild explore, 
and culture every shore. ... , , 

lere tigers steal alone, ,. , .^ 

Ian chants a dismal song-, 
8 oil midnight errands walk, . . 
) the murderous tomahawk, ,, 

ks on thyroy pastures stray, , ^ • 
ce at summer's opening day ; 
oius of the lonely glen, 
the glittering haunts of men, 
m woodland heights around, . 
as it tolls profound. 
>rdes on Scythian mountains roam 
dom, yet shall find a home ; 
nature bleeds and pines, 
t to Sabir's dreary mines, "^ . 

the unfathomed darkness there, 
Iful features of despair — 
ptive spurns his heavy load, 
I back that heaven bestowed ; 
le fire of valour burns, 
parts, the man returns. 



■■i , 
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Campb£ll. 

■ 1 - '■ ■ • 1 » • • ■ / . 

v/oi| si^'jili H'i'fii if! 
)-ri .]linlt iioiii iiodV/ 
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TH£ SHOW FLAKE. 



I 



'< Now, if I fSill, mil it bt my lot 

To be cast ift some low and londy vpot^ 

To melt, and to sink miseeit or forgot i 

And then will my eonrae be ended ?" 
'Twas thus a feathery snow-flake said, 
As down tbroagb the measureless space it stiayed, 
Or, as half by dalliance^ half afeaid, 

It seemed in mid air suspended. 

" O, no,'* said the Earth, " thou shalt not He, 
Neglected and lone, on my lap to die, 
Thou pure and delicate child of the sky ; 

For thou wilt be safe in my keeping : 
But, then, I must give thee aiovelier form ; 
Thou'lt not be a part of the wintry storm, 
But revive when the sun-beams are yellow and warm 

And the flowers from ^my bosom are peeping. 

" And then thou shalt have thy choice to be 
Restored in the lily that decks the lea, 
In the jessamine bloom, the anemone, 

Or aught of thy spotless whiteness ; 
To melt and be cast in a glittering bead. 
With pearls that the night scatters over the mead, 
In the cup where the bee and the firefly feed, 

Regaining thy dazzling brightness. 

^* Or wouldst thou return to a home in the skies, 
To shine in the Iris, FlI let thee arise. 
And appear in the many and glorious dyes 

A pencil of sunbeams is blending. 
But true fair thing, as my name is Earth, 
I'll give thee a new and vernal birth, 
When thou shalt recover thy primal worth, 

And never regret descending I" 
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p," said the trusting £ake ; * 

id that the choice I make 

srsy on the dew to awake, . 

lat shall pass with the morning ; 

self they expire with thee ; 

3 lent from on high, like me, 

1 live, from thy dust set free, ,p,.. , 

ahove returning. .^^ I 2 

thy word, and just thou art, 

at dwells in the holiest heart, 

!, thou will let me depart, , .^ 

my native heaven ; 

ilaced in the beautiful bow, 

e, in thy sight to glow, 

member the flake of snow, 

i that God hath given.'* 

GouLp. 



TO A WATERFOWL. 

;her midst falling dew, 
eavens with the last steps of day, 
rosy depths dost thou pursue 
solitary way ? 

ly the fowler's eye ^* :•' / > 
iistant flight to do thee wrong, 
i on the crimson sky, 
figure floato along. > • ) 

*st thou the plashy brink 'V 
r margin of river wide, 
king billows rise and sink 
he chafed ocean side. 



1I ! 



■e is a power whose care v«l 
along that pathless coast — 
limitable air«— 
I wanddringy bvt not lost.*^n< 
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All day thy wings have fanned, 
At that far height, the cold, thin atmosphere : 
Yet, stoop not, weary, to the welcome land 

Though the dark night is near. 

And soon that toil shall end ; 
So shalt thoa find a summer heme, and rest, 
And scream among thy fellows ; reeds shall hend 

Soon o*er thy sheltered nest. 

Thou rt gone, the abyss of heaven 
Hatk swallowed up thy form ; yet on my heart 
Deeply hath sunk the lesson thou hast given 

And shall not soon depart. 

He who from zone to zone 
Gnides through the l>oundless sky thy certain flight 
In the long way that I must tread alone, 

Will lead my steps aright. 

Bryant. 



i;he blind mother. 

Gently, dear mother, here 
The bridge is broken near thee, and below 
The waters with a rapid current flow — 

Gently, and do not fear ; 
Lean on me, mother — plant thy staff before thee, 
For she who loves thee most is watching o*er thee. 

The green leaves as we pass 
Lay their light fingers on thee unaware, 
And by thy side the hazels clusters fair, 

And the iow forest grass 
Grows green and lovely where the wood path» wind, 
'^8, for thee,- dear mptber, thou jMt blind. 
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ire is all bright ; 

and crimson of the Hawn, 

9 from the day are drawn ; 

dng*8 dewy light 

IS softness on the sky — 

For thy clouded eye ! 

kind looks of friends 
-ession in thy face, 
amid his bounding race, 
tall stripling bends 
ith duty unforgot — 
that thou see'st them not I 

canst hear — and love 
man tongue be poured, 
nee of a whispered word 
er*8 love may prove ; 
thou knowest if I smile 
t see my face the while. 

u canst hear — and He 

ss eye its darkness hung, 
■ like harps hath strung 
and earth, and sea I 
our hearts to know, 
the soul may overflow ! 

Anonymous. 



IG FOR MAY-DAY. 

May ! it is May I 
all earth is gay, 
t old Winter is quite away ; 
le in his cloak of enow, 
te primrose blow ; 
, and made no longer stay — 
now it is May ! it is May I — 
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ItisMi^l it U May! 
And we blew tbe ckiy 
Wipes we firat de%ht£«lly so eaa day^ 
April had beams amid ber showers, 
Yet bare were her gardens^ and cold her bower 
And her frown would blight, and her s) 
betray — 
Bwt mow it la May I it is May ! 

It is May ! it is May I 
And the slenderest spray 
Holds up a few leaves to the ripenii^ r 
Aad tbe birds sidg fearlessly ont on high 
For there is not a cloud in the calm blue sky, 
And the Tilhigers jmn in their ronndela; 
For, O I it is May I it is May I 

It is May I it is May I 
And the flowers obey 
The beams which alone are n»ore brigl 
they : 
Up they spring at the touch of the son. 
And opening dieir sweet eyes, one by one, 

In a language of bcmty they seem all U 
And of perfumes !— ^'tis May ! it is 

It is May I it is May I 
^ And delights that lay 

Chiird and enchained beneath Winter*B 
Break forth again o'er the kindling soul ; 
And soften and sooth it, and bless it whole ; 

Oh thoughts more tender than words cc 
Sigh out — It is May ! it is May ! 

Anonymous. 
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fHE SILENT GLEN. 

en, this silent glen, 

love its solitude i 

36 busy haunts of men, 

be heartless multitude ; 

nature's sovereign beam ; 

It heaven's, to break the dream ; 

t yonder babbling stream, 

be ear intrude. 

;he peace of graves is here ; 

muld but last ! 

3 like the waning year, 

last leaf is past : 

3 autumn plants, of power 

ir a transient hour, 

ripens to a flower, 

e wintry blast. 

e — ^see how she courts 
rs as they stray ; 
3eze with which she sports 
leaf away: 

wreaths of pleasure crave, 
each flower a thorn she gave, 
leaves him in the grave, 
;s and decay ! 

f that hollow blast 
nd the mountains hoar ; 
i^ave, in fury passed 
—and was no more ! 
ime of mortal man — 
fury it began, 
ren than life's brief span, 
r noise was o'er. 

tliose for whom is spread 
uet richly crown'd, 
\ but a gorgeous bed, 
fast slumber bound, 
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Pomp's gattdy trappings spread bcneatk, 
Thef dream away life's fleeting breath. 
Till night comee eloeiag in, and death 
Draws his dark 4raperf rouad. 

Henry 
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WHO IS MY NEIGHBOUR f 

Thy neighbour ? It is he whom' thou 

Hast power to aid and bless^. 
Whose aching h^art or burning brow 

Thy (toothing hand may press. 

Thy neighbour ? 'Tis the feinting poor, 

Whose eye with want is dim, 
Whom hunger sends from door to door ; 

Go thou and succour him. 

Thy neighbour ? Tis that weary man, 
Whose years are at their brim, 

Beiit low with sickness, cares, and pain ; 
iio thou and comfort him. 

Thy neighbour ? 'Tis the heart bereft 

• Oi every earthly gem ; 
Wide w and orphan, helpless left: — 

Go thou and shelter them. 

Thy neighbour ? Yonder toiling slare, 

Fettered in thought and limb^ 
Whose hopes are aU beyond the grave : 

Go thou and ransom him. 

Oh, pass not, pass not heedless by ; 

Perhii4)8 thou canst redeem 
The breaking heart from misery : 

Oh share thy lot with him. 

Anqnymous. 

THE END. 
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